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Introduction
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK83]As part of Rel-18 Work Item on NR Network-controlled Repeaters [1], 3GPP has agreed to specify enhancements over conventional RF repeaters including the following objectives:
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

[bookmark: OLE_LINK59]This contribution discusses solutions for cell selection of an NCR-MT.

Side control information for NR network-controlled repeaters
During RAN1#109e, the following agreement was made which introduces the concept of NCR-MT and NCR-Fwd functions, as well as a control link between the NCR and gNB which is separate from the access and backhaul links:
Agreement
Capture the following model of network-controlled repeater in TR 38.867.
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· 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.
· Note: Side control information is at least for the control of NCR-Fwd
· 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. 

[bookmark: OLE_LINK4]An example where this framework has already been realized in NR is the UE-like mobile termination (MT) function which is used by Integrated Access and Backhaul (IAB) nodes to provide connectivity between the IAB node and its parent donor node.  In Rel-16, the same signals, channels, and procedures used by regular UEs were extended to the IAB-MT for initial access and connection (re)establishment, as well as for RLM/RRM purposes. While the IAB-MT’s capabilities are much greater than envisioned for network-controlled repeaters since it also has L2 relay and topology/routing management functionality, the configuration of the air interface features of the backhaul and access links of the IAB node (e.g., timing, power control, time/frequency/spatial resources) are very aligned with the requirements for network-controlled repeaters. As a result, the IAB-MT control information signalling framework can be taken as a starting point for defining the signalling framework of network-controlled repeaters and should be reused as much as possible. 
[bookmark: OLE_LINK13]It is noted that the Rel-16 IAB and Rel-18 NCR use cases emphasize support for fixed, operator-controlled deployments. As a result, one major enhancement supported for IAB-MTs compared to regular access UEs was the extension of the SSB measurement timing configuration (SMTC) to support significantly larger periodicities for the measurements required for cell (re)selection and radio link monitoring. Access UEs have a maximum periodicity of 160ms, but in practice will utilize a much shorter periodicity (e.g. the default 20ms periodicity) due to mobility and dynamic channel conditions. However as shown in TS 38.331, IAB-MTs may utilize the SSB-MTC3-r16 configuration which has up to 1280ms for the periodicity between SSB measurements of the donor gNB:
[bookmark: _Toc60777402][bookmark: _Toc115429233] –	SSB-MTC
[bookmark: OLE_LINK14]The IE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs.
SSB-MTC information element
-- ASN1START
-- TAG-SSB-MTC-START

SSB-MTC ::=                             SEQUENCE {
    periodicityAndOffset                    CHOICE {
        sf5                                 INTEGER (0..4),
        sf10                                    INTEGER (0..9),
        sf20                                    INTEGER (0..19),
        sf40                                    INTEGER (0..39),
        sf80                                    INTEGER (0..79),
        sf160                                   INTEGER (0..159)
    },
    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
}

SSB-MTC2 ::=                        SEQUENCE {
    pci-List                            SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,   -- Need M
    periodicity                         ENUMERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, spare1}
}

SSB-MTC2-LP-r16 ::=                 SEQUENCE {
    pci-List                            SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,   -- Need R
    periodicity                         ENUMERATED {sf10, sf20, sf40, sf80, sf160, spare3, spare2, spare1}
}

SSB-MTC3-r16 ::=                    SEQUENCE {
    periodicityAndOffset-r16            CHOICE {
        sf5-r16                                     INTEGER (0..4),
        sf10-r16                                    INTEGER (0..9),
        sf20-r16                                    INTEGER (0..19),
        sf40-r16                                    INTEGER (0..39),
        sf80-r16                                    INTEGER (0..79),
        sf160-r16                                   INTEGER (0..159),
        sf320-r16                                   INTEGER (0..319),
        sf640-r16                                   INTEGER (0..639),
        sf1280-r16                                  INTEGER (0..1279)
    },
    duration-r16                        ENUMERATED {sf1, sf2, sf3, sf4, sf5},
    pci-List-r16                        SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,  -- Need M
    ssb-ToMeasure-r16                   SetupRelease { SSB-ToMeasure }                                          OPTIONAL   -- Need M
}
[bookmark: OLE_LINK28]This extended configuration for IAB-MTs supports both lower overhead for the network when access traffic is not present, but also enables power savings at both the donor and IAB node. Given that other aspects of the NCR operation have been optimized compared to access UEs (e.g. ON/OFF indications for the NCR-Fwd function), it is reasonable the NCR-MT should support the same SMTC configuration as utilized by IAB-MTs when making cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.
[bookmark: OLE_LINK3][bookmark: OLE_LINK18][bookmark: OLE_LINK26]Proposal 1: The NCR-MT should support configuration of the same SMTC periodicities as IAB-MTs (i.e. periodicityAndOffset-r16 within SSB-MTC3-r16) when making cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.

One additional area of consideration is whether the C-link of the NCR-MT always operates on the same frequency carrier/band as the NCR-Fwd backhaul and access links. Given that FR2 operation is prioritized in the WI, it should be carefully considered that exclusion of multi-frequency operation for the NCR-MT implies that the C-link must support standalone (SA) operation for initial access and connection establishment on FR2. This impacts both the NCR and the gNB to ensure that appropriate broadcast and higher layer control messages can be transmitted and received, even if the access link from the gNB and NCR-Fwd only supports users on a FR2 carrier as an SCell or SCG as shown in Figure 1 below.

[image: ]
Figure 1: Multi-frequency network-controlled repeater operation with access and backhaul links on FR2 and C-link on FR1

In view of these considerations, an NCR-MT could optionally indicate support for initial access and cell reselection of the NCR-MT on a band different from the band used by the NCR-Fwd for the access and backhaul links, including via MR-DC or EN-DC capability indications.

[bookmark: OLE_LINK2][bookmark: OLE_LINK5]Proposal 2: An NCR-MT can optionally indicate support for initial access and cell reselection on a band different from the band used by the NCR-Fwd for the access and backhaul links, including via MR-DC and EN-DC capability indications.

Conclusion
In this contribution we discussed solutions for the cell (re)selection of an NCR-MT. The following proposal was made:

Proposal 1: The NCR-MT should support configuration of the same SMTC periodicities as IAB-MTs (i.e. periodicityAndOffset-r16 within SSB-MTC3-r16) when making cell reselection and RRM measurements in RRC_IDLE and RRC_INACTIVE.
Proposal 2: An NCR-MT can optionally indicate support for initial access and cell reselection on a band different from the band used by the NCR-Fwd for the access and backhaul links, including via MR-DC and EN-DC capability indications.
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