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Introduction
In the new WID approved in RAN 97-e [1], the objectives and the scope of Rel-18 network-controlled repeater 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 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
In the RAN 1＃111 meeting, most issues for NCR has been concluded. This contribution provides our views on the remaining issues for beam management information. 
Discussions
Beam indication for access link of NCR-Fwd
The agreements related to beam indication for access link of NCR-Fwd in the previous RAN1 meeting are [2]:
Agreement
For each periodic beam indication for access link, one RRC signalling is used including the information defined by the following:
· A list of X () forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of , other details
Each time resource is defined by {Starting slot defined as the slot offset in one period, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.
· The periodicity is configured as part of the RRC signaling for periodic beam indication
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· The reference SCS is configured as part of the RRC signaling for periodic beam indication
· The same reference SCS is assumed for all time resource(s) in one periodic beam indication.


Agreement
For each aperiodic beam indication for access link, one DCI is used with the information defined by 
Option-1: 
·  fields are used to indicate the beam information and each field refers to one beam index ; 
· Note: The bitwidth of this field is determined by the number of beams used for access link. 
·  fields to indicate the time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The bitwidth of this field for time resource indication is determined by the length of list. 
· FFS: The value of  
· Down-select between or .
· FFS: How to define the association between time indication and beam indication
Each time resource is defined by {Starting slot defined as the slot offset, starting symbol defined by symbol offset within the slot, duration defined by the number of symbols} with dedicated field.


Based on the agreements made in RAN1#111, both periodic and aperiodic beam indication will be defined by the indicated beam index and time resource. However, there are several open issues for aperiodic beam indication, e.g., how to associate the time resource and beam index. Moreover, the detailed information for semi-persistent beam indication has not been concluded. In the following, we provide our views on semi-persistent beam indication and remaining issues of aperiodic beam indication.
Semi-persistent beam indication
In the previous RAN 1 meeting, some options for semi-persistent beam indication were proposed during off-line discussions as follows [3]
Proposal 1-1-A-3: For semi-persistent beam indication, one of following option is supported:
· Option-1: 
· A list of Y () beam indication is configured by one RRC signaling
· Each beam indication in the list corresponds to a list of Z () forwarding resource, each is defined as {Beam index, time resource}
· FFS: The value of, which refers to the maximum beams indicated in one aperiodic indication.
· One MAC CE is used to select one of Y beam indication from the list.

· Option2: 
· A list of P () forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}
· One MAC CE is used to select  forwarding resource(s) from the list
· FFS: The value of Z () , where  refers to the maximum beams indicated in one aperiodic indication.

The above options are both feasible for semi-persistent beam indication. We prefer option 2 because directly selecting forwarding resource(s) is more straightforward in option 2.
Proposal 1: For semi-persistent beam indication, support option 2: A list of P () forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}. One MAC CE is used to select  forwarding resource(s) from the list.

Aperiodic beam indication
For aperiodic beam indication, since each beam may have different starting position and application duration, the number of fields to indicate the time resource should be same as that used to indicate beam information. Hence, we support . As a result, the association between time indication and beam indication is one-to-one mapping to avoid complicated design. This is also consistent with the format of forwarding resource defined for periodic/semi-persistent beam indication, i.e., {beam index, time resource}. One DCI can indicate at most  forwarding resources. 
Proposal 2: For aperiodic beam indication, reuse the definition of forwarding resource used for periodic beam indication. One DCI can indicate at most  forwarding resources.
· The forwarding resource is defined by {beam index, time resource}.   


Handling for beam-indication conflict
Since a same symbol/slot may be simultaneously provided with different beam indications by, e.g., semi-static beam indication and dynamic beam indication, or multiple dynamic beam indications, how to handle such case can be specified. In one example, dynamic beam indication may be prioritized over semi-static beam indication, or a later dynamic beam indication can overwrite the previous one. Although gNB may avoid collided beam indication for each slot, such priority rules are helpful to provide flexibility for beam control, especially for multi-user cases where scheduling could be very dynamic.
Proposal 3: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication >periodic beam indication.

Conclusion
In this contribution, we provide our views on the remaining issues for beam management information. We have the following proposals:
Proposal 1: For semi-persistent beam indication, support option 2: A list of P () forwarding resource is configured by one RRC signaling, each is defined as {Beam index, time resource}. One MAC CE is used to select  forwarding resource(s) from the list.
Proposal 2: For aperiodic beam indication, reuse the definition of forwarding resource used for periodic beam indication. One DCI can indicate at most  forwarding resources.
· The forwarding resource is defined by {beam index, time resource}.   

Proposal 3: If there is conflict among beam indication from different type of indication, the order of priority is defined as: Aperiodic beam indication > semi-persistent beam indication >periodic beam indication.
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