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Introduction
[bookmark: _Hlk58595024]In the SID for NR network-controlled repeaters, following objectives and scenarios/assumptions have been listed for NR network-controlled repeaters in Rel-18 [1]:
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.
In the recently concluded working group meetings, the study phase is completed across all the RAN working groups and a recommendation has been made for the follow-up work item [2]. In this contribution, we discuss the scope in terms of side control information for potential work item for NR network-controlled repeaters based on the recommended outcome of the study item phase.
Discussion
In the latest version of TR 38.867 (v0.2.0) [2], following is recommended to be specified for the side control information for network-controlled repeaters:
· Beam information as side control information
· ON-OFF information as side control information
· UL-DL TDD configuration and NCR’s behaviour over flexible symbols.

Beam information as side control information

Compared to RF repeaters, one of the key differentiators for network-controlled repeaters (NCR) is to be able to configure/indicate/update the beam at the NCR by network. It has also been confirmed by simulation results from multiple during the study item phase in RAN1 that supporting beam information for NCR is beneficial. Therefore, it is imperative that specifying beam information and corresponding signaling should be one of the main objectives of the potential work item. Based on the study conducted for NCR, primarily, two aspects of beam information are recommended:
· Beam information for access link at the NCR-Fwd
· Beam information for control link and backhaul link at the NCR-MT and NCR-Fwd, respectively

In our view, to be able to serve UEs via NCR in a transparent manner, especially in FR2, specifying both semi-static and dynamic indication for beam information should be the top priority. Semi-static beam indication for access link will provide support for semi-static channels/signals, especially cell-specific/common channels/signals. Dynamic beam indication for access link will provide support for dynamically scheduled channels/signals, especially UE-specific channels/signals. Furthermore, on the signaling aspect for the beam information for access link, beam index-based indication is recommended. This is expected to be different than the TCI based framework, as currently supported for UE’s beam indication. As a result, it is expected that specifying the beam index-based framework would require considerable specification effort. The key aspects that need to be considered for specifying beam-based framework should at least include:
· Beam indices spatial pattern/relation
· Maximum number of supported beam indices
· Configuration and signaling of beam indices
· Beam index application time and duration based on explicit indication of corresponding time-domain resources
· SLIV based signaling is the baseline

Additionally, with a lower priority, it can be further considered to specify distinction of beam indices based on narrow (for example, CSI-RS beams) and wide beams (for example, SSB beams). 

The second aspect of beam information is related to control link and backhaul link. As a baseline, it is recommended that the same large-scale properties apply to both the links. Therefore, same TCI state can be considered for both the links. Indication of separate TCI states for control and backhaul link (for beam indication) should be a lower priority and specification effort should be minimized in this direction. In terms of signaling of the beam information for backhaul and control link, both fixed and adaptive beam indication have been considered. For backhaul and control link, both gNB and NCR are fixed nodes, and the channel and corresponding beams are also not expected to vary. Therefore, fixed beam indication should be the baseline. Adaptive beam indication can be considered as an optimization to deal with some corner cases. Considering the required specification effort for access link beam indication and its necessity, specification effort for adaptive beam indication for the backhaul/control link should be a minimized. 

Based on above discussion, we propose following should be considered to finalize the objectives for beam information as side control information for the potential WI for NR network-controlled repeaters in Rel-18:

Proposal 1: RAN should consider following objectives for beam information as side control information for the potential WI on NR network-controlled repeaters in Rel-18:
· Specify beam index-based framework for beam information as side control information for the access link as follows
· Configuration of beam indices spatial pattern/relation
· Semi-static and dynamic indication of the configured beam indices
· Identify and specify the maximum number of beam indices
· Beam index application time and duration using explicit time domain resource indication
· SLIV based time domain resource allocation is the baseline
· Specify adaptive indication for beam information as side control information for the backhaul and control link can be considered as a low priority
· Note: same fixed beam for control and backhaul link is the baseline, and it is not expected to have any specification effort

ON-OFF information as side control information
For energy efficiency and interference minimization, it is also recommended to specify ON-OFF as side control information for the NCR. Different aspects have been considered including default state of NCR-Fwd, explicit and implicit indication of ON-OFF information, and semi-static and dynamic indication of ON-OFF. In our view, all these aspects are justified and are beneficial to keep the desired cost-efficiency low for NCR. However, considering limiting time for the potential WI phase, we would suggest streamlining and define clear objectives as follows for each of the aspect for ON-OFF information as side control information for NCR:
· Specify default behavior as OFF for NCR-Fwd
· Specify implicit signaling of ON-OFF information for NCR-Fwd as follows:
· Use beam indication and supporting signaling for access link to specify ON-OFF behavior of NCR-Fwd
· Note: same time-domain behavior (semi-static and dynamic) as for beam indication is followed for ON-OFF
· Specify explicit signaling of ON-OFF information for NCR-Fwd as follows:
· DRX-like framework is used as baseline for semi-static indication
· Dynamic explicit signaling is considered as a low priority 

Based on above discussion, we propose following should be considered to finalize the objectives for ON-OFF as side control information for the potential WI for NR network-controlled repeaters in Rel-18:

Proposal 2: RAN should consider following objectives for ON-OFF as side control information for the potential WI on NR network-controlled repeaters in Rel-18:
· Specify default ON-OFF behavior for NCR-Fwd
· Specify implicit signaling of ON-OFF information for NCR-Fwd as follows:
· Use beam information for access link to specify ON-OFF behavior of NCR-Fwd
· Note: same time-domain behavior (semi-static and dynamic) as for beam indication is followed for ON-OFF
· Specify explicit signaling of ON-OFF information for NCR-Fwd as follows:
· DRX-like framework is used as baseline

UL-DL TDD configuration and NCR’s behavior over flexible symbols.
During the study phase, it is also discussed how the UL-DL TDD configuration is signaled and determined at the NCR. Some of the baseline considerations for UL-DL TDD configuration includes:
· At least semi-static UL-DL configuration is needed
· Same UL-DL TDD configuration is assumed for control link, backhaul link and access link (considering all operate on same frequency band)

In addition, multiple options are also considered for defining the behavior on semi-statically configured flexible symbols. One of the options discussed is to define a default behavior on flexible symbols i.e., no forwarding and NCR OFF on flexible symbols. Furthermore, two additional options are considered to allow dynamic indication for updating the direction on flexible symbols as DL or UL. In our view, it is essential to define a default behavior on the flexible symbols to avoid any ambiguity between the gNB, NCR and UE. With the dynamic options, the intention is to provide similar level of flexibility as legacy feature. Although we agree that to maintain similar flexibility as legacy system without NCR, at least one of the dynamic options might need to be specified, however, it is not typically deployed in practical scenarios. Therefore, dynamic signaling of behavior for flexible symbols can be considered as a low priority. 

Based on above discussion, we propose following should be considered to finalize the objectives for UL-DL TDD configuration as side control information for the potential WI for NR network-controlled repeaters in Rel-18:

Proposal 3: RAN should consider following objectives for UL-DL TDD configuration as side control information for potential WI on NR network-controlled repeaters in Rel-18:
· Specify semi-static configuration of UL-DL TDD configuration to NCR
· Note: no additional signaling needed compared to legacy UE
· Specify default behavior over the semi-static configured flexible symbols
· Specify dynamic signaling to indicate the behavior over semi-statically configured flexible symbols as low priority

Lastly, based on the outcome of the study item, RAN should agree to approve the follow-up work item on Rel-18 NR network-controlled repeaters:

Proposal 4: RAN should approve the follow-up work item on Rel-18 NR network-controlled repeaters
Conclusion
In this contribution, we have provided following proposals on the scope of work item for NR network-controlled repeaters in Rel-18:
Proposal 1: RAN should consider following objectives for beam information as side control information for the potential WI on NR network-controlled repeaters in Rel-18:
· Specify beam index-based framework for beam information as side control information for the access link as follows
· Configuration of beam indices spatial pattern/relation
· Semi-static and dynamic indication of the configured beam indices
· Study, identify and specify the maximum number of beam indices
· Beam index application time and duration using explicit time domain resource indication
· SLIV based time domain resource allocation is the baseline
· Specify adaptive indication for beam information as side control information for the backhaul and control link can be considered as a low priority
· Note: same fixed beam for control and backhaul link is the baseline, and it is not expected to have any specification effort

Proposal 2: RAN should consider following objectives for ON-OFF as side control information for the potential WI on NR network-controlled repeaters in Rel-18:
· Specify default ON-OFF behavior for NCR-Fwd
· Specify implicit signaling of ON-OFF information for NCR-Fwd as follows:
· Use beam information for access link to specify ON-OFF behavior of NCR-Fwd
· Note: same time-domain behavior (semi-static and dynamic) as for beam indication is followed for ON-OFF
· Specify explicit signaling of ON-OFF information for NCR-Fwd as follows:
· DRX-like framework is used as a baseline

Proposal 3: RAN should consider following objectives for UL-DL TDD configuration as side control information for the potential WI on NR network-controlled repeaters in Rel-18:
· Specify semi-static configuration of UL-DL TDD configuration to NCR
· Note: no additional signaling needed compared to legacy UE
· Specify default behavior over the semi-static configured flexible symbols
· Specify dynamic signaling to indicate the behavior over semi-statically configured flexible symbols as low priority

Proposal 4: RAN should approve the follow-up work item on Rel-18 NR network-controlled repeaters
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