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1	Introduction
In RAN#97-e, a new WID on NR Network-controlled Repeaters [1] was agreed, and the objectives is 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]
Study and specify the RF and EMC requirements of NCR if necessary [RAN4]
Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.


As specified in TR 38.876 [2], the modelling of network-controlled repeater which includes the NCR-MT and NCR-Fwd is shown as Figure 1-1. The NCR-MT is defined as a function entity to communicate with a gNB via Control link (C-link) to enable the information exchanges (e.g. side control information at least for the control of NCR-Fwd). The C-link is based on NR Uu interface. The NCR-Fwd is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. The behaviour of the NCR-Fwd will be controlled according to the received side control information from gNB.
[image: ]
[bookmark: _Hlk110506759]Figure 1-1: Conceptual model of Network-controlled repeater
This contribution will discuss the signalling and procedure for side control information based on RAN1 progress.
2	Discussion
2.1	Configuration of signalling for side control information indication
During the SI phase, RAN1 discussed the configuration of signalling for side control information indication, and proposed three potential solutions as specified in section 7.2 of TR 38.867 [2], i.e. RRC configuration, OAM or hard-coded, and the combination of RRC and OAM or hard-coded.
	[bookmark: _Toc113043638]7.2	Configuration of signalling 
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. 


Among the three options, Option 1 has the most specification impacts, and Option 2 has less spec impact and some of the functions are up to the implementation. In our understanding, Option 1 should be prioritized for the further study, since the necessary configurations that identified for the RRC configuration could facilitate the study and implementation of the OAM and the hard-coded mechanisms. And the details (e.g. RRC parameters) can wait for RAN1’s progress.  
Proposal 1: RRC based mechanism should be prioritized to provide the necessary configuration for receiving the L1/L2 signaling of the side control information.

2.2	Other RRC aspects
Applicable RRC state:
The NCR-MT is similar to IAB-MT which is the same as normal UE and can reuse the procedures of the normal UE. Therefore, the RRC states (i.e. RRC_IDLE, RRC_INACTIVE, RRC_CONNECTED) supported by IAB-MT/normal UE should also be supported by NCR-MT. And there is no impacts on specification.
Proposal 2: All RRC states should be supported by NCR-MT. No additional spec impact is needed.

NCR support indication in SIB:
Based on the model of NCR as shown in Figure 1-1, the NCR-MT can communicate with a gNB via Control link (C-link) to enable the information exchanges (e.g. side control information). Thus, the gNB should be equipped with associated function to support the NCR operation and the NCR node should select the gNB which supports the NCR operation. Similar to IAB support indication (iab-Support per PLMN/SNPN in SIB1) [3], the gNB may broadcast a NCR support indication in system message (e.g. SIB1), so that an NCR node can find a gNB that supports NCR operation.
Proposal 3: RAN2 to introduce a NCR support indication in SIB1.

SRB/DRB support:
As specified in TS 38.300 [4], the IAB-MT supports both SRB and DRB. 
	The IAB-MT further establishes SRBs (carrying RRC and NAS) with the IAB-donor-CU. For IAB-nodes operating in EN-DC, the IAB-MT establishes one or more DRBs with the eNB and one or more DRBs with the IAB-donor-CU, which can be used, e.g., to carry OAM traffic. For SA mode, the establishment of DRBs is optional. These SRBs and DRBs are transported between the IAB-MT and its parent node over Uu access channel(s). 


The same principle can be applied to the NCR-MT since NCR may implement the OAM functionality. Therefore, the NCR-MT should support not only SRB (e.g., for the side control information, RRC configuration and NAS connection) but also DRB (i.e., for OAM traffic), and the establishment of DRB may be optional. 
Proposal 4: NCR-MT supports both SRB and DRB, no spec impact. 

Others:
In R17, IAB node is considered as a network device, and UAC is not applied for IAB-MT as specified in TS 38.304 [5]. Similarly, the NCR node should be considered as network device and the similar principle should be applied for NCR-MT as well.
Proposal 5: Unified Access Control (UAC) does not apply to NCR-MT. 
During the cell selection/re-selection procedure, IAB-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed). IAB-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable IAB-MT considers cellReservedForOtherUse for determination of an NPN-only cell). We think the similar mechanism can be reused for NCR-MT. 
Proposal 6: NCR-MT should ignore cellBarred，cellReservedForOperatorUse, cellReservedForFutureUse，cellReservedForOtherUse and intraFreqReselection during cell selection/reselection procedure. 

3	Conclusion
Here are the proposals for NCR enhancement.
[bookmark: _GoBack]Proposal 1: RRC based mechanism should be prioritized to provide the necessary configuration for receiving the L1/L2 signaling of the side control information.
Proposal 2: All RRC states should be supported by NCR-MT. No additional spec impact is needed.
Proposal 3: RAN2 to introduce a NCR support indication in SIB1.
Proposal 4: NCR-MT supports both SRB and DRB, no spec impact. 
Proposal 5: Unified Access Control (UAC) does not apply to NCR-MT. 
Proposal 6: NCR-MT should ignore cellBarred，cellReservedForOperatorUse, cellReservedForFutureUse，cellReservedForOtherUse and intraFreqReselection during cell selection/reselection procedure. 
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