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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]-[4] and discussion [5].
Beamforming information
Beam indication for access link
	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) 


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, some additional information is also needed to character the beam for access link. In the last meeting, the following aspects were discussed: beam ID, number of beams supported for access link, beam type, spatial relation of beams, etc.   In essence, the problem is, what information is needed to describe a beam for access link?
We think a beam for access link can be determined by {beam index, beam type, and beam direction}, in our understanding, NCR have the knowledge of the characteristic for all beams that NCR supported at access link, each beam is associated with a unique identifier, i.e., beam ID. Specifically, for beam direction, the direction of a beam could be defined as beam centre direction, that is, the geometric centre of the half-power contour of the beam. The horizontal, vertical could be included in the direction information to describe a 2D beamforming. For beam type, the width of beam could be defined by absolute value, instead of using the relative concepts of “wide” and “narrow”. The definition of half power beam width in TS 38.106 can be used. It is a straightforward way to describe the characteristic of a beam.
Proposal 1: A beam for access link can be determined by {beam index, beam type, and beam direction}.
Proposal 2: Beam type can be defined by the half power beam width.
Proposal 3: Beam direction can be defined by beam centre direction.
Beam indication for backhaul link
	Agreement
If adaptive beams are adopted for C-link and backhaul link, new signaling is supported to indicate a beam(s) used for backhaul link from the set of beams for C-link.
· Predefined rule is used to define the beam in case there is no indication via the new signalling
· FFS: Details of the predefined rule
· FFS: Application of predefined rule for other cases
· Note: The beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link.
· The new signalling, if needed, is an optional NCR capability


In RAN 1#110b-e meeting, the beam indication for backhaul link was discussed, an agreement was achieved that a new signaling is supported as a NCR capability to indicate the beam(s) used for B-link. Besides, to save the signaling overhead, if no signaling is provide, a predefined rule is used. To define the predefined rule, the beam of B-link can use the same beam of the C-link. It is a reasonable solution since it has been agreed that the same large-scale properties of the channel, i.e., channel properties in Type-A and Type-D (if applicable), are expected to be experienced by C-link and backhaul link. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 4: For beam determination for backhaul link, a predefined rule can be defined, i.e., the same beam is applied to both B-link and C-link.
ON-OFF information
	Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


In the last meeting, the issue on the detailed ON-OFF indication solution was discussed, down-selection among explicit and implicit methods for ON-OFF information is expected to be done. 
For Alt-1, explicit ON indication is used at least for the case that the beam indication is not applicable. In our understanding, it is a straightforward way to indicate the state of NCR-Fwd but with redundancy signalling overhead, since the “ON” state implies forwarding behaviour and is tightly associated with other control information such as beam information. With regards to Alt-2, implicit “ON” indication via the beam information is considered. However, the agreements about beam information on FR1 have not been achieved, it is not efficient for ON-OFF indication if only Alt-2 is supported. For Alt-3, the time resource is explicit indicated with beam indication for access link, so Alt-3 may be included in Alt-2. Base on the discussion above, both Alt-1 and Alt-2 can be considered, the explicit ON indication could be used when the beam indication is not provided, otherwise, beam indication could implicitly indicate the ON state.
[bookmark: OLE_LINK1]Proposal 5: Support Alt-1 and Alt-2 to indicate the ON state of NCR.
Conclusion
[bookmark: _GoBack]In this contribution, we discussed different types of side control information to enable NR network-controlled repeaters. The following proposals are achieved:
Proposal 1: A beam for access link can be determined by {beam index, beam type, and beam direction}.
Proposal 2: Beam type can be defined by the half power beam width.
Proposal 3: Beam direction can be defined by beam centre direction.
Proposal 4: For beam determination for backhaul link, a predefined rule can be defined, i.e., the same beam is applied to both B-link and C-link.
Proposal 5: Support Alt-1 and Alt-2 to indicate the ON state of NCR.
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