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Introduction
[bookmark: _Hlk510705081]The revised Rel-18 work item [1] 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
 Additionally, the following RAN1-led objectives were identified for the Rel-18 work item: 
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
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
Discussion
Beam Management
Backhaul Link Beam Management
In RAN1#111, the following agreement was reached regarding semi-static indication of backhaul link beam to an NCR-MT from the parent gNB:
Agreement
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link

Unlike in the case where a pre-defined rule is used for configuration of the backhaul link beam, when an explicit indication is provided there is still further clarification needed to identify when the indication is intended to apply, and whether the indication is intended to take priority over the pre-defined rule.
To avoid confusion it is preferred that in scenarios where an NCR indicates capability to receive explicit indication of backhaul link beam, the pre-defined rule does not apply. This can avoid ambiguity in understanding of which backhaul link beam is being applied in any given time domain resource
Proposal 2.1:	Pre-defined rule governing backhaul link beam selection does not apply after NCR has been configured to receive explicit indication of backhaul link beam.
Additionally, it is necessary to specify when the indicated backhaul link beam is intended to apply for forwarding resources. To avoid beam switching requirements beyond what the NCR may be capable of achieving, the gNB should not expect the backhaul link beam to apply before the minimum beam switching latency capability of the NCR-Fwd.
Proposal 2.2: 	A backhaul beam indication is not intended to apply before the minimum beam switching latency capability of the NCR after acknowledgement of the explicit backhaul link beam indication.
Access Link Beam Management
In RAN1#111 the following agreement was made regarding aperiodic indication of access link beams:
Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
It is understood that if T_max = 1, then a single time domain resource may be associated with multiple beam resources implying that multiple access link beams are intended to apply simultaneously. In this case, it seems clear the intention is to support multiple beam operation on the NCR access link. Multi-parent gNB architectures have not been considered for NCR, and in most deployment scenarios the backhaul link is not expected to have the spatial diversity to support multiple beams. Since deployment scenarios considered in Rel-18 do not support multiple orthogonal backhaul beams, the use of multiple access link beams would require further multiplexing to limit interference. Indication of separate access link beams on separate sub-bands would require further specification which has not been discussed at this point in time. 
If multiple beams are indicated in a single time domain resource, either additional fields must be specified in the aperiodic beam indication for the frequency domain resource associated with each time domain resource and beam index or frequency domain resources would need to be configured for the NCR-Fwd and association between configured sub-bands and beam indications would need to be specified. Since multi-beam support has not been studied in detail, a simplified DCI format is preferred. If T_max = L_max, a straightforward association of beam index and time domain resource can be understood, and multi-beam support could still be designed after further analysis.
Proposal 2.3: 	In aperiodic beam indication, T_max = L_max where each beam index in a DCI field has a corresponding time domain resource field. 


On/Off Configuration
In RAN1#111 the following agreements were made regarding the “ON” state of the NCR-Fwd:
Agreement
For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
Agreement
For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd
Additionally the following conclusion was made regarding forwarding over semi-statically configured ‘flexible’ symbols:
Conclusion
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the dynamic DL/UL operation of NCR-MT and NCR-Fwd is not supported in Rel-18.
Further clarification is needed on the agreed behavior of the NCR-Fwd, as in cases where a beam indication has been provided over semi-static ‘flexible’ symbols there may be conflicting expectations regarding the “ON” or “OFF” state of the NCR-Fwd. To avoid ambiguity it should be further clarified that NCR does not expect to receive periodic or aperiodic beam indication of semi-static configured ‘flexible’ symbols.
Proposal 2.4: 	NCR is not expected to receive periodic or aperiodic beam indication with time domain resources on semi-static configured ‘flexible’ symbols.
Conclusion
Proposals for side control design for NCR management are as follows:
Proposal 2.1:	Pre-defined rule governing backhaul link beam selection does not apply after NCR has been configured to receive explicit indication of backhaul link beam.
Proposal 2.2: 	A backhaul beam indication is not intended to apply before the minimum beam switching latency capability of the NCR after acknowledgement of the explicit backhaul link beam indication.
Proposal 2.3: 	In aperiodic beam indication, T_max = L_max where each beam index in a DCI field has a corresponding time domain resource field. 
Proposal 2.4: 	NCR is not expected to receive periodic or aperiodic beam indication with time domain resources on semi-static configured ‘flexible’ symbols.
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