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1 Introduction
The WI on network-controlled repeater aims to extend cell coverage in a cost-effective way. The detailed objectives related to signalling for side control information is shown as below. 
· 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 paper aims to discuss the signalling for NCR side control information, and gives some considerations.
2 Discussion
1) ON-OFF behavior of NCR-Fwd 
In RAN2#120 meeting, the following agreements related to ON-OFF behaviour of NCR-Fwd have been made. 
	· When NCR-MT is in RRC_CONNECTED mode, the NCR-Fwd can be ON or OFF following the side control information received from the gNB. 
· After NCR-MT enters RRC_INACTIVE mode, the NCR-Fwd can be ON or OFF following the last configuration received from the gNB. 
· Release to RRC-IDLE  is FFS.
· On NCR-MT RLF:
- After RLF is declared by NCR-MT, NCR-MT performs cell selection and trigger RRC re-establishment;
- If NCR-MT enters RRC_IDLE due to no suitable cell is find, NCR-Fwd is OFF;
- During RRC re-establishment procedure, NCR-Fwd is OFF.


As for ON-OFF details, the following agreements have reached in RAN1 last few meetings.
	Agreement (RAN1#110)
The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB.
· Note-1: This applies to the case regardless of the RRC state of NCR-MT.
· Note-2: 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 is not meant to imply any signalling design for NCR-Fwd ON-OFF.
Agreement (RAN1#111)
For FR2, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· o	When there is only one beam, the sole purpose of the beam indication is for indicating “ON” state of NCR-Fwd



When NCR-MT is in connected state, the “ON” state of NCR-Fwd can be indicated by beam indication. In case NCR-MT is not accessible by the gNB, such as link failure or beam failure, the NCR-Fwd turns OFF. 
Additionally, when NCR-MT is in active state, a TA-like NCR-Fwd ON-OFF mechanism can also be introduced to reduce signalling overhead. In this way, MAC CE indication can be used to control the NCR-timer. Upon reception of the NCR-timer command, the NCR-MT starts the NCR timer and turns on the RF chain of repeater. When there is no new command received before NCR-timer expiration, the NCR-Fwd will be turned off. 
Proposal 1: In NCR-MT connected state, a TA-like NCR-Fwd ON-OFF scheme can be introduced to reduce the signalling overhead.
After NCR-MT enters into inactive state, the ON/OFF state of NCR-Fwd can follow the last configuration from gNB. In our view, the last configuration can be ON/OFF configuration in connected state. In addition, the gNB can also introduce a new parameter in RRCRelease message to control the ON/OFF state of NCR-Fwd. After receiving the RRCRelease message, the NCR-Fwd enters into the ON or OFF state.
Proposal 2: For NCR-MT inactive state, a new parameter can be introduced in RRCRelease message to control the ON-OFF state of NCR-Fwd.
For NCR-MT in RRC idle state, RAN1 has proposed a DRX-like pattern ON-OFF of NCR-Fwd. However, the NCR is generally deployed in the poor coverage area. If the DRX-like pattern ON-OFF is adopted, the NCR-Fwd OFF over the paging/broadcast time may cause call drops. For instance, if the UE enters into idle state when NCR-Fwd is OFF, the UE cannot receive the paging/broadcast message. Therefore, DRX-like pattern ON-FF of NCR may not preferable when NCR-MT enters into RRC IDLE state. 
In NCR-MT idle state, it is proposed that the broadcast message can be used to control the NCR-Fwd’s ON-OFF. Generally, the NCR-Fwd is OFF. When the NCR-MT receives the broadcast message with the indication “ON”, it turns on the NCR-Fwd. Once the NCR-Fwd turns on, the NCR can fall back to the legacy RF repeater to ensure network coverage. 
Proposal 3: In NCR-MT idle state, the broadcast messages can be used to control the NCR-Fwd’s ON/OFF. When the NCR-Fwd turns on, the NCR can fall back to the legacy RF repeater.
2) Timing information
[bookmark: _Hlk127483139]To assist data transmission, NCR-MT needs to obtain TA commands from the gNB to determine its timing information. Similar to legacy UE, the NCR-MT can obtain the first Timing Advance Command MAC CE from the random access response message. Upon reception of TA command, the NCR-MT starts the NCR TA timer. Due to the NCR-MT is stationary, the timing value in TA command can be configured as infinite and the TA timer of NCR-MT will not expire. Only if the NCT-MT receives the updated TA command from the network, the uplink timing can be adjusted. 
Proposal 4: MAC CE can be used to control the NCR-MT timing information. 
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3) Support for FR2-2
Generally, NCR aims to extend cell coverage in a cost-effective way. In addition, it has been agreed that the NCR can be deployed in FR2 to provide better coverage. In Rel-17, extending frequency band FR2-2 has been supported to improve user experience. Given that the path loss will increase with the increase of frequency, it is suggested that NCR can also be deployed in FR2-2 scenario. To achieve it, NCR needs to support new FR2-2 configurations, such as new subcarrier spacings, transmission bandwidth configuration NRB and so on. Furthermore, new side control information should be introduced to transmit the FR2-2 configuration to NCR. 
Proposal 5: NCR needs to support new FR2-2 configurations, such as new subcarrier spacings, transmission bandwidth configuration NRB and so on. New side control information should be introduced to transmit the FR2-2 configuration to NCR.
2 	Conclusions
The paper analyses some aspects related to MT-SDT, and captures the following proposals:
Proposal 1: In NCR-MT connected state, a TA-like NCR-Fwd ON-OFF scheme can be introduced to reduce the signalling overhead.
Proposal 2: For NCR-MT inactive state, a new parameter can be introduced in RRCRelease message to control the ON-OFF state of NCR-Fwd.
Proposal 3: In NCR-MT idle state, the broadcast messages can be used to control the NCR-Fwd’s ON/OFF. When the NCR-Fwd turns on, the NCR can fall back to the legacy RF repeater.
Proposal 4: MAC CE can be used to control the NCR-MT timing information.
Proposal 5: NCR needs to support new FR2-2 configurations, such as new subcarrier spacings, transmission bandwidth configuration NRB and so on. New side control information should be introduced to transmit the FR2-2 configuration to NCR.
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