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Introduction
RAN #97 agreed the WID for network-controlled repeaters with the following assumptions and scenarios [1]:
	[bookmark: _Hlk108183691]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
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.


A conceptual model of NCR, Figure 1, is given in TR 38.867 [2].
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Figure 1. Conceptual model of network-controlled repeater (NCR)
Beam indication for access link
In RAN1 #111 meeting, the following agreements were made [3].
	Agreement
For each periodic beam indication for access link, one RRC signalling is used including the information defined by the following:
· A list of  () 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.


On the periodic beam indication for access link, a list of forwarding resources composed of beam index and time resource was agreed in RAN#111 meeting. One important thing left is to determine the value of , which is the maximum number of forwarding resources in the list. The intuitive way is setting  equal to the maximum number of access beams due to the stable and regular periodic behavior. However, the expected number of possible access beams makes the signaling overhead large to indicate the beam index. To save the signaling overhead, we can consider to introduce an additional parameter, which contains beam type or beam set, for the periodic beam indication.
Proposal 1：An additional parameter for the periodic beam indication cab be considered for reducing the signaling overhead corresponding to the beam index indication.
On the aperiodic beam indication for access link, it was agreed that one DCI is used with  fields to indicate the beam information in RAN#111 meeting. Also, it was agreed that the DCI indicates time resources and the value of  is to be further studied. Our view is that both the two options have advantage and disadvantage. The mapping relationship for  is so intuitive that independent configurations for each beam index ensures a flexible enough scheduling for the severing UE. For , advantage is smaller DCI overhead. 
Proposal 2：Both the two options and  are acceptable. And  is slightly preferred due to the flexibility of scheduling.
ON-OFF information
In RAN1 #111 meeting, the following proposals were made [4].
	Proposal 3-1-2-1: 
The NCR-Fwd will be in OFF state if the NCR-MT is in idle state due to the RLF.
FFS: Other cases.

Proposal 3-1-1-2: 
The dynamic indication of “OFF” is supported.


It was agreed that the “ON” state of NCR-Fwd is indicated via beam indication. To manage potential interference caused by NCR to other devices and save power of NCR in case no UE needs service provided by NCR, NCR-Fwd should be OFF if there is not DL/UL transmission in NCR-Fwd. 
Proposal 3：Support that NCR-Fwd should be OFF if there is not DL/UL transmission in NCR-Fwd.
In addition to the ON state indication, OFF state indication should be considered. TR 38.867 [2] captures the following on OFF state indication.
	The 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. Indication (e.g., received when NCR-MT in RRC-connected) or DRX state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not precluded.


The above statement implies that OFF state indication is implicitly given; however, in order to manage interference precisely, it may be beneficial to have OFF state indication explicitly.
Proposal 4：Explicit OFF state indication can also be considered.
Conclusion
This contribution discusses side control information and NCR behavior. The proposals are summarized as follows.
Proposal 1：An additional parameter for the periodic beam indication cab be considered for reducing the signaling overhead corresponding to the beam index indication.
Proposal 2：Both the two options and  are acceptable. And  is slightly preferred due to the flexibility of scheduling.
Proposal 3：Support explicit ON/OFF indication in case the access link beam of NCR-Fwd is not applicable.
Proposal 4：Explicit OFF state indication can also be considered.
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