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1. Background
In RAN #97 meeting, Work item for network-controlled repeaters has been agreed with the following scope description relevant to RAN1:
As highlighted above, RAN1 has started discussion about L1/L2 signaling from RAN1 #109-e meeting. In this paper, we give our view about control information for beam management. In RAN1 #110bis-e meeting, related to the beam control for access link, the followings were agreed[bookmark: _Hlk89819652] 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.

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
· The selected solution shall provide inter-vendor interoperability.


Agreement
The following information can be used to characterize the physical beam(s) supported by NCR-Fwd for access link: 
· Number of beams supported for access link
· FFS: How to define the detailed value (e.g., per beam type)
· FFS: Whether the number of beam can be derived by beam layout
· Spatial relationship between different beams
· FFS: Beam types defined by the beam width (e.g. two types as wide beam and narrow beam type)
· FFS: Beam direction defined by the boresight of beam
· FFS: Whether/How to deliver this information to gNB
· FFS: Coverage area for each beam type
· FFS: Beam ID (via explicit or implicit means) 

Agreement
The following methods are supported for access link beam indication:
· Single beam index per indication is supported to indicate one beam.
· The indication of multiple beams in one indication is supported
· Note: The multiple beams are applied in TDMed over same frequency resource

 In this paper, we discuss the remaining detail of the beam control information for the NCR access link. 

2. Discussion on side control information for beamforming
  As shown in the previous section, in RAN1 #110bis-e meeting, there was discussion about the detail of the definition of beam index information. In this section, we share our view about some aspects, which were kept as FFS in the previous meeting. 
Figure 1 Beamforming for access link at NCR
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Beam types
Regarding beam types, we consider it is beneficial that gNB can simultaneously configure multiple types of beams to NCR as shown in Fig. 1. For example, NCR can operate one beam configuration to cover the intended area to notify the existence of the repeater on the frequency. In addition, NCR can operate another beam configuration to provide UE dedicated beam to achieve higher data rate. One of the benefits of this configuration is that the excessive signaling for narrow beam management can be avoided when the UE is not transmitting/receiving data through the NCR.
Regarding indication of the different beams, current agreement that the indication of multiple beams in one indication is feasible by assuming TDMed structure to apply different beams depending on slots.

[bookmark: _Hlk118651917]Proposals 1
Multiple beam types should be supported. At least, 2 types should be supported based on the difference of beam widths.

Coverage
Some companies proposed to include information elements that is related with coverage. From our perspective, management of the coverage is one of the most important points for NCR. Since the beamforming configuration is directly related with coverage, we consider the beamforming should be configured with consideration of the coverage. We believe it is beneficial to have beamforming information that is useful to identify NCR’s coverage.
 Basically, to have the controllability of the coverage, the system should be aware of link qualities and bandwidths both for backhaul link and access link. Therefore, link quality and bandwidth at backhaul link should be known to gNB. In our understanding, since gNB receives signal from NCR backhaul link, there is no necessity to add additional signaling to know backhaul link quality and bandwidth.
 To control the coverage at NCR, there are multiple candidate parameters, including the number of beams, beam types(beamwidths), boresight of the beams, transmission gain, and so on. It is necessary to discuss how to provide sufficient controllability over NCR coverage by utilizing these parameters.

Proposal 2
Coverage area should be configurable from gNB or network. 
Proposal 3
To decide coverage area from gNB or network, link quality and bandwidth of backhaul link are considered. 
Observation
Transmission gain control, if agreed to specify, is beneficial to control the coverage of repeaters.
Proposal 4
To characterize the coverage, boresight of the beam, beam type defined by beam width, number of beams, and transmission gain value (if specified) can be used.


3. Conclusion
 In this contribution, we discussed control information for beamforming and made the following proposals:

Proposals 1
Multiple beam types should be supported. At least, 2 types should be supported based on the difference of beam widths.
Proposal 2
Coverage area should be configurable from gNB or network. 
Proposal 3
To decide coverage area from gNB or network, link quality and bandwidth of backhaul link are considered.
Observation
Transmission gain control, if agreed to specify, is beneficial to control the coverage of repeaters.
Proposal 4
To characterize the coverage, boresight of the beam, beam type defined by beam width, number of beams, and transmission gain value (if specified) can be used.
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