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Introduction
[bookmark: _Ref494215420]In the WID of Rel-18 network-controlled repeater (NCR), the objective about side control information is listed below [1]:
	The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:
· 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
With these considerations, NR NCR supports the following features:
· 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.               


In this paper, we will discuss the side control information and NCR behavior based on the previous agreements [2][3].

Discussion on the multi-band operation
In current specification captured in 38.106, Type 1-C repeater is defined, which operates in FR1 and supports multi-band operation in Rel-17. The Type 1-C repeater, in essence, can be regarded as NCR-Fwd, since NCR-Fwd only amplified and forward the RF signals and the amplifiers of UL and DL transmission are operated separately. Assume the architecture of Type 1-C repeater as a baseline, we think the capability of processing two or more passbands simultaneously at NCR could be supported.
It was mentioned in RANP#97e that the details on the multi-band operation could be discussed in the normative phase. From our perspective, since it has been agreed that the NCR is in-band repeater, the application scope of side control information should be clarified, i.e., whether the side control information is applied to all of the operating bands (it could be consecutive or non-consecutive sub-bands), or it is only applied to the band(s) which have the same frequency bands as NCR-MT. If the former understanding is achieved, whether band selective side control signaling should be supported to make the network more efficient. Band selective means that operated bands could be configured with different side control information, which is especially important to beam determination, since it is possible that the different large-scale properties of the channel (e.g. QCL type-A, QCL type-D) are experienced by the links on different bands. Otherwise, if the latter understanding is reached, the behavior of NCR-Fwd which operating out of the NCR-MT bands should be determined.
Proposal 1: if multi-band operation is supported, it should be clarified whether the side control information is applied to all of the operating bands, or it is only applied to the band(s) which have the same frequency bands as NCR-MT. 

Side control information
Beamforming information
Beam indication for access link
	Agreement
Beam index is used to indicate an access link beam (Option 1)



In RAN1#110, an agreement was achieved that beam index is used to indicate an access link beam, which is an efficient method with low complexity and low signaling overhead. Based on this, we need to define the association between the beam index and direction of the beam. The mapping rule between the index and beam direction could be configured by gNB. Besides, the maximum number of beams supported by NCR for access link could be limited, and it can be reported as a capability of NCR.
Proposal 2: Regarding the details of the beam indication for access link, the association between the beam index and direction of beam should be determined.
Beam indication for backhaul link
	Agreement
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option 1: The beam of backhaul link is indicated by a new signaling.
· The new signaling is dynamic signaling and/or semi-static signaling (e.g., RRC signaling/ MAC CE) indicating a beam(s) from the set of beams of the C-link
· This does not imply that the beam of backhaul link is always indicated by the new signaling
· Option 2: The beam of backhaul link is determined by a pre-defined rule.
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. Otherwise, the beam of backhaul link follows one of the beams of the C link.
Other predefined rules are not precluded


Regarding to the issue on the beam determination of backhaul link, two options are provided. We think there is no necessary to introduce a new signalling, Option 2 is preferred. If UL/DL signals/channels are transmitted in both C-link and backhaul link simultaneously, the beam of backhaul link is the same as the beam of C-link, otherwise, the beam of backhaul link can be determined by a fixed rule, e.g., follow the latest beam of the C-link or follow the beam of the C-link with lowest index.
Proposal 3: Support Option 2 for beam indication of backhaul link. 
Information on UL-DL TDD configuration
In RAN 1#110, the following options have been agreed on UL-DL TDD Configuration ：
	Agreement
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), following options are considered for the NCR-Fwd on these symbols
· 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 
· Note: 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



It was agreed that the UL of C-link and UL of backhaul link can be performed in TDM way. Based on this assumption, how to achieve TDM between UL of C-link and UL of backhaul link needs further discussion. One possible solution is to ensure that forwarding behavior is not allowed over flexible symbols, while UL transmission for C-link can be performed.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 4: Support option 1 for UL-DL TDD configuration.
ON-OFF information
It has been agreed that the the ON-OFF information from gNB to NCR is used for controlling the behaviour of NCR-Fwd. Furthermore, based on the issue discussed in Section 2, it should be considered that if the multi-band operation is supported, whether or not band selective ON-OFF signalling should be supported as well. In this way, different ON-OFF states can be indicated on different bands, which brings to efficient interference management and improved energy efficiency.
Observation 1: If the multi-band operation is supported, band selective ON-OFF signalling (i.e., different ON-OFF states are indicated on different bands) can bring to efficient interference management and improved energy efficiency.

Conclusion
In this contribution, we discussed different types of side control information to enable NR network-controlled repeaters. The following observations and proposals are achieved:
Proposal 1: if multi-band operation is supported, it should be clarified whether the side control information is applied to all of the operating bands, or it is only applied to the band(s) which have the same frequency bands as NCR-MT. 
Proposal 2: Regarding the details of the beam indication for access link, the association between the beam index and direction of beam should be determined.
Proposal 3: Support Option 2 for beam indication of backhaul link. 
Proposal 4: Support option 1 for UL-DL TDD configuration.
Observation 1: If the multi-band operation is supported, band selective ON-OFF signalling (i.e., different ON-OFF states are indicated on different bands) can bring to efficient interference management and improved energy efficiency.
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