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1      Introduction
In RAN #97 e-meeting, the work item of NR network-controlled repeaters (NCR) was approved [1]. Detailed objectives in RAN1 are listed as follows:
	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, while during the study FR2 deployments may be prioritized for both outdoor and O2I 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
Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1]
· 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




In this contribution, we mainly discuss side control information and NCR behavior.
2      Discussion on NCR side control information
2.1     Beam information
Determination of the beam for C-link and backhaul-link
From our point of view, the C-link beam can be determined based on the initial access procedure. In addition, as shown in Fig.1, by leveraging the legacy beam management procedure, the transmitting/receiving C-link beam on the NCR side can be refined, e.g., configure NZP-CSI-RS-ResourceSet with repetition "On".
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Fig.1 Illustration of beam refinement at NCR side for C-link
Proposal 1: The beam for the C-Link can be determined based on the initial access procedure. In addition, the legacy beam management procedure can be reused to refine the receive and transmit beams for the C-Link on the NCR side.

Indication of the beam for Access link

Considering the scenario shown in Fig.2(a), UE1 is within the coverage of the NCR, but out of the coverage of the gNB. From UE side, cell search procedure is needed in order to access the serving cell. However, due to the poor coverage, it may fail to detect the SSB directly transmitted by the gNB. Since NCR is transparent to the UE, one natural idea is to utilize NCR to forward the SSB from the gNB through a directional beam, as shown in Fig.2(b). 
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 Fig.2 Illustration of beam refinement at NCR side for C-link

For this case, the SSBs can be divided into two groups, “Serving cell SSBs” and “NCR SSBs”. It should be noted that the two newly introduced terms are only for ease of description. The beam of “NCR SSB” can be determined via initial access of NCR. Then, the gNB transmits multiple SSBs with different SSB indices towards NCR using the corresponding beams. The number of “NCR SSBs” is related to the candidate values configured by the network and the capability of NCR. 
As shown in Fig. 2 (b), the beam indication for the access link during the initial access procedure can be summarized as follows:
· First, gNB transmits “NCR SSB” and NCR forwards these beams.
· Second, UE detects the SSB and selects one SSB according to the legacy procedure.
· Third, UE transmits PRACH on the associated PRACH occasions according to the legacy procedure.
· Fourth, gNB detects the PRACH and can then know the corresponding SSB index selected by UE according to the legacy procedure.
· Fifth, gNB indicates an index related to the corresponding SSB to NCR .
It should be noted that in the fifth step, gNB does not need to indicate the SSB index directly, but indicates some index related to the corresponding SSB, e.g., resource position of the corresponding SSB transmission, if only there a one-to-one mapping between the index and the forwarding beam.
Proposal 2: The number of beams configured for NCR-Fwd access link can be related to both a network configured candidate value set and NCR capability.

Proposal 3: Consider to establish the mapping between NCR forwarding beam and gNB transmitting beam to facilitate the beam indication of access-link.

2.2     ON-OFF information
It was agreed during the SI phase that NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by the gNB. This applies regardless of the RRC state of NCR-MT. Considering that gNB need to indicate NCR the beam information before NCR forwarding signals from gNB to UE or from UE to gNB, in another word, NCR should be “ON” only when there is related beam information. Therefore, ON-OFF information can be implicitly indicated via beam information. For example, the beam information may contain related time domain information, then within the corresponding time period, NCR turns “ON”, otherwise, NCR maintains “OFF”.
Regarding the time granularity for ON-OFF indication, we think at least slot-level indication is supported.

Proposal 4: ON-OFF information can be implicitly indicated via beam information. 

Proposal 5: At least slot-level ON-OFF indication is supported.

3      Conclusions
In this contribution, we discuss the side control information and NCR behaviour and have following proposals:
Proposal 1: The beam for the C-Link can be determined based on the initial access procedure. In addition, the legacy beam management procedure can be reused to refine the receive and transmit beams for the C-Link on the NCR side.

Proposal 2: The number of beams configured for NCR-Fwd access link can be related to both a network configured candidate value set and NCR capability.

Proposal 3: Consider to establish the mapping between NCR forwarding beam and gNB transmitting beam to facilitate the beam indication of access-link.

Proposal 4: ON-OFF information can be implicitly indicated via beam information. 

Proposal 5: At least slot-level ON-OFF indication is supported.
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