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1. Introduction
In the RAN#97-e meeting, the new WID on NR network-controlled repeaters [1] was approved. In the WID, RAN2 related works are described as follows:
	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.
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
Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]



In this document, C-plane aspects for NCR-MT are discussed.
2. Discussions
2.1	Configuration signalling for side control information
[bookmark: _Hlk115197368]In TR 38.867 [2], configuration signalling for side control information is introduced as follows.
	For the configuration of signalling, the NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.
The necessary configurations from RRC and/or OAM (or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling including 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling including
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.
For the parameters in the necessary configurations for L1/L2 signaling, the existing parameters for PDCCH, PDSCH, PUCCH, PUSCH, DCI, UCI and MAC CE in Rel-17 are the baseline for further discussion. 




Observation 1: In the TR 38.867, the following options are introduced for the configuration of signalling:
- Option 1: The necessary configuration is from RRC.
- Option 2: The necessary configuration is from OAM or hard-coded.
- Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.
On the other hand, RAN2 concluded in the RAN2#119-e meeting that the four solutions on repeater management would be captured in TR 38.867. All four solutions include at least initial RRC connection establishment procedure. This means RRC layer will be supported for the NCR-MT.
Observation 2: All solutions on repeater management captured in TR 38.867 includes the initial RRC connection establishment procedure.
Observation 3: RRC layer will be supported for the NCR-MT.
Since the RRC layer will be supported for the NCR-MT, reusing legacy RRC reconfiguration (Option 1 or Option 3) will be much easier than introducing completely new methods (Option 2) for side control information related configuration.
Proposal 1: RAN2 should down select Option 1 or Option 3 for the configuration of signalling

2.2	Basic functionalities for the NCR-MT
As in the Observation 2 in this document, all four solutions on repeater management captured in TR 38.867 includes the initial RRC connection establishment procedure. This also means NCR-MT will be able to obtain at least C-RNTI and TA, which is necessary for receiving dedicated side control signalling and HARQ feedback respectively.
Observation 4: The NCR-MT will be able to obtain at least C-RNTI and TA.
In addition, we see the following functionalities will be necessary for the NCR-MT.
- System information acquisition to recognize whether the cell supports NCR and to receive common configuration.
- AS security
- TA adjustment
- BFD/BFR and RLM to guarantee the reliable/robust communication between the gNB and the NC repeaters
Proposal 2: The following functionalities should additionally be supported for the NCR-MT:
- System information acquisition to recognize whether the cell supports NCR and to receive common configuration.
- AS security
- TA adjustment
- BFD/BFR and RLM to guarantee the reliable/robust communication between the gNB and the NC repeaters
On the other hand, unlike the normal UE, one of the focused scenarios for the NCR is "stationary" [1]. Therefore, PCell change related functionalities such as RRM measurement may not be necessary for NCR-MT. Also, since required radio resource for the NCR-MT will be much smaller than the normal UE, CA/DC and multiple TRP-relevant MIMO features may not be necessary for the NCR-MT.
Proposal 3: The following functions may not be necessary for the NCR-MT
- RRM measurement
[bookmark: _Hlk115278858]- CA/DC and multiple TRP-relevant MIMO features
[bookmark: _Hlk110621979]
2.3	Energy efficiency for the NCR
In the RAN1#110 meeting, the following agreement was made.
	[bookmark: _Hlk103233442][bookmark: _Hlk115273792]Agreement
Agreement
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.


[bookmark: _Hlk115197391]Observation 5: The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB
One of the purposes for the NCR-Fwd ON/OFF is to improve energy efficiency [2]. However, if the NCR-MT always keeps RRC_CONNECTED and monitors PDCCH regularly, energy efficiency will be reduced. In order to improve energy efficiency for the NCR, we propose that the following should be supported for the NCR-MT:
- RRC state transition (from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE), and/or
- "Relaxed mode" while the NCR-MT is in RRC_CONNECTED
Proposal 4: In order to improve energy efficiency for the NCR, the following should be supported for the NCR-MT:
[bookmark: _Hlk115280161]- RRC state transition (from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE), and/or
- "Relaxed mode" while the NCR-MT is in RRC_CONNECTED

2.4	Radio Bearers for the NCR-MT
As in the Observation 2 in this document, all four solutions on repeater management captured in TR 38.867 include the initial RRC connection establishment procedure. This also means SRB1 will be established for the NCR-MT.
Observation 6: SRB1 will be established for the NCR-MT when it transits from RRC_IDLE to RRC_CONNECTED
However, it is unclear whether SRB2 and/or DRB will be necessary for the NCR-MT. SRB2 is normally used for NAS dedicated signalling (such as Periodic Registration Update or PDU Session Modification) and logged measurement. We propose RAN2 should discuss whether these signalling will be necessary for NCR-MT or not. Also, DRB is used for carrying user data through PDU sessions. For NCR-MT, PDU sessions may be used for carrying such as OAM data. However, we propose RAN2 should also discuss whether PDU sessions will need to be established for the NCR-MT or not.
Proposal 5: RAN2 should discuss whether SRB2 and/or DRB need to be established for the NCR-MT in RRC_CONNECTED

3. Conclusion
Observation 1: In the TR 38.867, the following options are introduced for the configuration of signalling:
- Option 1: The necessary configuration is from RRC.
- Option 2: The necessary configuration is from OAM or hard-coded.
- Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.
Observation 2: All solutions on repeater management captured in TR 38.867 includes the initial RRC connection establishment procedure.
Observation 3: RRC layer will be supported for the NCR-MT.
Proposal 1: RAN2 should down select Option 1 or Option 3 for the configuration of signalling
Observation 4: The NCR-MT will be able to obtain at least C-RNTI and TA.
Proposal 2: The following functionalities should additionally be supported for the NCR-MT:
- System information acquisition to recognize whether the cell supports NCR and to receive common configuration.
- AS security
- TA adjustment
- BFD/BFR and RLM to guarantee the reliable/robust communication between the gNB and the NC repeaters
Proposal 3: The following functions may not be necessary for the NCR-MT
- RRM measurement
- CA/DC and multiple TRP-relevant MIMO features
Observation 5: The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB
Proposal 4: In order to improve energy efficiency for the NCR, the following should be supported for the NCR-MT:
- RRC state transition (from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE), and/or
- "Relaxed mode" while the NCR-MT is in RRC_CONNECTED
Observation 6: SRB1 will be established for the NCR-MT when it transits from RRC_IDLE to RRC_CONNECTED
Proposal 5: RAN2 should discuss whether SRB2 and/or DRB need to be established for the NCR-MT in RRC_CONNECTED
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