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[bookmark: _Ref35586532]Introduction
Rel-18 study item on Network-controlled Repeaters (NCR) was approved during RAN94e with following objectives.

The study on NR network-controlled repeaters is to focus on the following scenarios and assumptions:
- Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while during the study FR2 deployments may be prioritized for both outdoor and O2I scenarios.
- For only single hop stationary network-controlled repeaters
- Network-controlled repeaters are transparent to UEs
- Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.
Study and identify which side control information below is necessary for network-controlled repeaters including assumption of max transmission power [RAN1]
- Beamforming information
- Timing information to align transmission / reception boundaries of network-controlled repeater
- Information on UL-DL TDD configuration
- ON-OFF information for efficient interference management and improved energy efficiency
- Power control information for efficient interference management (as the 2nd priority)
Study and identify L1/L2 signaling (including its configuration) to carry the side control information [RAN1]
Study the following aspects of network-controlled repeater management
- Identification and authorization of network-controlled repeaters [RAN2, RAN3]
NOTE2: Coordination with SA3 may be needed

In this contribution we have provided our view on NCR Authentication, Authorization, and other relevant aspects for RAN2.

Discussion
2.1 RAN1 agreements on NCR components
RAN1#109e agreed the model of NCR as follows [2]: 
	Agreement
Capture the following model of network-controlled repeater in TR 38.867.
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Description automatically generated with medium confidence]
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). The C-link is based on NR Uu interface.
0. Note: Side control information is at least for the control of NCR-Fwd
1. 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 behavior of the NCR-Fwd will be controlled according to the received side control information from gNB. 



2.2 RAN2 specifications impact on Cost 

As per SID Objective Cost efficiency is a key consideration point for network controlled repeater.
NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.

There are quite a few possibilities on how the NCR can be Authorized or authenticated.
If we follow exsisting specification then Authentication, Authorization framework can be adopted from exsisting IAB-MT specifications or even for Rel-15 UE.
However, this would require NCR-MT to implement whole IAB /UE stack (except BAP layer for IAB-MT)

Another way forward could be to study authorization &authentication by utilizing only Lower layers. Authentication using only PHY/L2 will have major impact on exsisting specifications, as such method does not currently exist in 3GPP specification.

Proposal 1: As cost efficiency is a key consideration point for NCR, RAN2 can investigate authentication method based on lower layers and ask SA3 opinion through LS.

Proposal 2: RAN2 should discuss cost efficiency improvement by exclusion of Higher layers from NCR-MT.

2.2 Identification of NCR

If RAN2 make an agreement that existing Rel-15 UE or MT-IAB authentication and authorization method would be utilized for NCR, in such a case Identification of NCR could be quite like MT-IAB.
Where NCR Indication can be provided via RRCSetupcomplete IE.

RRCSetupComplete-v1610-IEs ::= SEQUENCE { 
iab-NodeIndication-r16
NCR-NodeIndication-r18/19
……}
In case RAN2 make an agreement that NCR should be authenticated utilizing only lower layers in that case the identification would be done implicitly.

Proposal 3: NCR identification can be provided in similar manner to MT-IAB in RRC Setup complete.
Proposal 4: gNB support for NCR repeater can also be indicated in similar way as support for MT-IAB in Rel-16 by IE definition for NCR-Support in SIB1 . 
Proposal 5: identification would be done implicitly if a new leaner method is defined for implementation of Authentication, authorization and control of NCR.

2.3 Beamforming control or other required information.

In case control link of NCR-MT is implemented without full protocol stack like MT-IAB or NR UE, a whole new set of specifications related to Physical layer would be required to control smart repeater to provide required control information related to beamforming, timing information and TDD format.

Proposal 6: Due to significant impact on specifications if NCR is implemented without upper layers, conclude on utilizing exsisting MT-IAB framework for NCR-MT unless implementation of upper layers have major impact on cost efficiency.
Conclusion


Proposal 1: As cost efficiency is a key consideration point for NCR, RAN2 can investigate authentication method based on lower layers and ask SA3 opinion through LS.
Proposal 2: RAN2 should discuss cost efficiency improvement by exclusion of Higher layers from NCR-MT.
Proposal 3: NCR identification can be provided in similar manner to MT-IAB in RRC Setup complete.
Proposal 4: gNB support for NCR repeater can also be indicated in similar way as support for MT-IAB in Rel-16 by IE definition for NCR-Support in SIB1 . 
Proposal 5: Identification would be done implicitly if a new leaner method is defined for implementation of Authentication, authorization, and control of NCR.
Proposal 6: Due to significant impact on specifications if NCR is implemented without upper layers, conclude on utilizing exsisting MT-IAB framework for NCR-MT unless implementation of upper layers have major impact on cost efficiency.
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