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1      Introduction
In RAN #97 e-meeting [1], the detailed objective in RAN1 from NCR WID are listed as follows
	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.


In this contribution, we mainly discuss the side control information to enable NCR.
2      Discussion on NCR side control information
2.1     Beam information
Definition/acquisition of beam characteristic
In RAN1#110b-e meeting [2], the following agreements were achieved for beam characterization.

	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) 


Regarding the spatial relationship between different beams, we think at least beam types defined by beam width can be considered, i.e., define 2 types including wide beam and narrow beam type. Information about beam direction may be useful for improving the coverage. However, we think it is difficult to obtain accurate beam direction, because it is related to many factors e.g., the implement of antennas/panel at NCR side. Anyway, even without the information about beam directions, gNB can still properly take advantage of the NCR to improve the coverage. 

For each type, the number of supported beams together with its beam ID can be reported to the gNB. This involves how to divide the ID of the beam. Based on the discussion in the previous RAN1 meeting, one of the following options may be supported to define the association between beam index and the physical beam supported by NCR-Fwd for access link: 
· Option-1: All beams are indexed sequentially regardless of the beam type for each beam
· Option-2: Beams are independently indexed per beam type (i.e., all narrow/wide beams belong to the same type are indexed sequentially)
· Option-3: Beams are hierarchically indexed according to the spatial relationship between different beam types (i.e., narrow beams associated with the same wide beam are sequentially indexed, and different wide beams are sequentially indexed)
It is beneficial to have a predefined beam order and Option 2 could provide more information about the relationship between the multiple beams. In this way, the number of beams supported for access link can be determined. Moreover, the relationship between wide beams and narrow beams can also be considered, e.g., if one wide beam covers several narrow beams, some association between these beams can be established.
Proposal 1: At least beam types defined by beam width can be considered, i.e., define 2 types including wide beam and narrow beam type.

Proposal 2: The information about beam direction is not needed to be reported.
Proposal 3: For association between beam index and physical beam, beams are independently indexed per beam type (i.e., all narrow/wide beams belong to the same type are indexed sequentially).

Proposal 4: The relationship between wide beams and narrow beams can also be considered, e.g., if one wide beam covers several narrow beams, some association between these beams can be established.
Beam indication for backhaul link
In RAN1#110b-e meeting [2], the following agreements were achieved for backhaul link beam indication.
	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


Towards the predefined rules, we have the following proposal. 

Proposal 5: If no backhaul link beam is indicated, use the following predefined rules.

· 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, a default beam is used for the backhaul link.
· FFS: the details of default beam.
Proposal 6: Both dynamic beam indication and semi-static beam indication are supported for backhaul link.
2.2     ON-OFF information
In RAN1#110b-e meeting, the following agreements were achieved for 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)


Among the three alternatives, we prefer Alt-2. For Alt-2, before NCR forwards the signal from gNB to UE or from UE to gNB, it needs to be indicated the beam information. Thus, ON-OFF information can be implicitly indicated via beam information together with a corresponding duration. For Alt-3, we think time domain resource indication can be included in beam indication, thus we think Alt-2 covers Alt-3.
Proposal 7: For the ON/OFF information indication, Alt-2 can be supported, i.e., implicit indication via the beam indication.
3      Conclusions
In this contribution, we discuss the side control information to enable NCR and have following proposals:
Proposal 1: At least beam types defined by beam width can be considered, i.e., define 2 types including wide beam and narrow beam type.

Proposal 2: The information about beam direction is not needed to be reported.
Proposal 3: For association between beam index and physical beam, beams are independently indexed per beam type (i.e., all narrow/wide beams belong to the same type are indexed sequentially).

Proposal 4: The relationship between wide beams and narrow beams can also be considered, e.g., if one wide beam covers several narrow beams, some association between these beams can be established.
Proposal 5: If no backhaul link beam is indicated, use the following predefined rules.

· 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, a default beam is used for the backhaul link.
· FFS: the details of default beam.
Proposal 6: Both dynamic beam indication and semi-static beam indication are supported for backhaul link.
Proposal 7: For the ON/OFF information indication, Alt-2 can be supported, i.e., implicit indication via the beam indication.
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