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Introduction
[bookmark: _Hlk510705081]Rel-18 work item on network-controlled repeaters will focus on the following scenarios:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters
· The NCR is transparent to the UE.
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously

The following features are intended to be supported:
Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· UL-DL TDD operation
· ON-OFF information
Note: Power control aspect will be checked in RAN#98e.

Specify control plane signalling and procedures [RAN2, RAN1]
· The configuration of signalling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed
Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]
Study and specify the RF and EMC requirements of NCR if necessary [RAN4]
Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.
Discussion
The following agreement was made in RAN1#109-e regarding protocol for configuring L1/L2 signals and channels to support NCR-Fwd operation
Agreement
The NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.

We note, however, that is not with RAN1 scope to decide how the NCR is configured, and that this decision should be made by RAN2.
Observation 2.1:	The determination of whether L1/L2 signaling is configured via RRC or OAM is within the scope of RAN2 to determine.
The following agreement was made in RAN1#109-e regarding necessary configuration of L1/L2 physical channels and signals need to support NCR-Fwd operation:
Agreement
For an NCR-MT, the necessary configurations from RRC and/or OAM(or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling: 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling: 
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.

As the WID objectives state L1/L2 channel and signal enhancements are needed to support NCR-Fwd operation related to beamforming, TDD configuration, and on-off control. Additionally, we would note that the NCR-MT should not be expected to be aware of what channels and/or signals are being forwarded by the NCR-Fwd between the parent gNB and the UE (e.g., UE-dedicated channels/signals). Requiring the NCR-MT to recover channels and signals intended for a connected UE puts unnecessary implementation burden on the NCR-MT and creates additional security concerns.
Observation 2.2:	Requiring the NCR-MT to recover physical channels and/or signals that are intended to be forwarded to connected UEs puts unnecessary implementation demand on the NCR-MT and creates additional security and reliability concerns.
Since there is no expectation that the NCR-MT is to be aware of forwarded physical signals and channels there is no strong motivation to support UL channels enhancements for NCR management.
Observation 2.3:	Aside from NCR capability indication, no UL signaling enhancements are necessary to support Rel-18 NCR operation. 
Consideration on NCR Beamforming and NCR On-Off Config
The side control information for supporting NCR-Fwd operation is expected to indicate both the beamforming configuration and on-off state of the NCR-Fwd. In scenarios where the NCR-Fwd is on, it is necessary to properly configure NCR-Fwd beams. On the contrary when the NCR-Fwd is off, indication of NCR-Fwd beam configuration is unnecessary. For this reason, indication of beam configuration and on-off state of the NCR-Fwd should be indicated jointly to reduce signaling overhead.
Proposal 2.1:	Dynamic indication of beam configuration can be indicated jointly with dynamic indication of on-off control.
As noted in Observation 2.2, the NCR-MT is not expected to be aware of physical channels and signals which are being forwarded by the NCR-Fwd. For this reason, the NCR-MT should not be expected to derive beam configuration and/or on-off control information from UE-specific signals and channels. Additionally, the information for NCR-Fwd config is unique to each NCR and cannot be indicated as system information; therefore indication of beam configuration and on-off control should be indicated to the NCR-MT as NCR-specific signaling. 
Proposal 2.2:	Dynamic indication of beam configuration and on-off control is an NCR specific signal.
It is recommended that semi-static beam configuration is also supported, and for this reason it may be a good starting point to consider a DCI format similar to DCI format 2_0 for dynamic indication of beam configuration and on-off control, in which dynamic indication is provided to time domain resources which have been configured to receive them.
Proposal 2.3:	Consider a DCI format similar to that of DCI format 2_0 for indication of access link beam index and on-off configuration.
Consideration on NCR UL-DL TDD Operation
The following options have been considered for NCR-Fwd behavior in symbols configured as ‘flexible’ by either TDD-UL-DL-configurationCommon or tdd-UL-DL-ConfigurationDedicated.
· Option 1: The NCR-Fwd is expected to be OFF or not forwarding over these symbols
· Option 2: The NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from gNB. It means that no new side control signalling is needed.
· Option 3: The NCR-Fwd will follow a new dynamic side control signalling of DL/UL forwarding over these symbols to NCR-Fwd
Among these three options, only option 3 would require the specification of new signaling to support NCR-Fwd in ‘flexible’ symbols. Additionally, newly specified signaling would be fully redundant as slot format indication is already provided by legacy DCI format 2_0, which NCR_MT can monitor and decode since it is a non-UE dedicated signaling, and both Option 1 and Option 2 are feasible without specifying new signaling.  For these reasons, Option 3 should be de-prioritized. Additional signaling for NCR-Fwd TDD operation is not needed.
Observation 2.4:	No L1/L2 signaling enhancements are necessary to support dynamic NCR-Fwd TDD operation. 
Conclusion
Observations and proposals for necessary side control information to maintain proper NCR operation are: 
Observation 2.1:	The determination of whether L1/L2 signaling is configured via RRC or OAM is within the scope of RAN2 to determine.
Observation 2.2:	Requiring the NCR-MT to recover physical channels and/or signals that are intended to be forwarded to connected UEs puts unnecessary implementation demand on the NCR-MT and creates additional security and reliability concerns.
Observation 2.3:	Aside from NCR capability indication, no UL signaling enhancements are necessary to support Rel-18 NCR operation. 
Observation 2.4:	No L1/L2 signaling enhancements are necessary to support dynamic NCR-Fwd TDD operation. 

Proposal 2.1:	Dynamic indication of beam configuration can be indicated jointly with dynamic indication of on-off control.
Proposal 2.2:	Dynamic indication of beam configuration and on-off control is an NCR specific signal.
Proposal 2.3:	Consider a DCI format similar to that of DCI format 2_0 for indication of access link beam index and on-off configuration.
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