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1. Introduction
In RAN2#119bise[1], there were the following agreements related on the functions of NCR-MT:
	Agreement:
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).
Agreement
NCR-MT supports SRB0/1/2 and DRB is optional. FFS on maximum number of DRBs.
Agreements
RRM functions supported by NCR-MR:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS



Based on the above agreements, we will further discuss the remaining issues of the NCR-MT function. In addition, we will also share our views regarding the semi-static ON-OFF mechanisms. 
2. Discussion
2.1. Remaining issues on NCR-MT function
According to the related agreements above from the last RAN2 meeting, there are 4 issues:
· Issue 1: whether to support RRC_INACTIVE state
· Issue 2: the maximum number of DRBs when DRB is optional
· Issue 3: whether to support cell reselection for NCR-MT
· Issue 4: whether to support RLM, BFD and BFR for NCR-MT
Issue 1: whether to support RRC_INACTIVE state
Regarding Issue 1, the motivation to introduce RRC_INACTIVE state for NCR-MT should be clarified. When the NW does not need the NCR to provide coverage/capacity enhancement due to the traffic load decrease or for sake of power saving, the gNB can release the NCR-MT to RRC_INACTIVE state. While when there is a need of the NCR to provide coverage/capacity enhancement, the NCR-MT can quickly setup both control link and BH link with the gNB relying on existing RRC resume procedure. The potential benefit comes from the latency reduction from the control link and BH link resume procedure.
Observation 1 [bookmark: _Toc118368421]An NCR-MT supporting RRC_INACTIVE state can quickly setup the control link and BH link with the gNB relying on existing RRC resume procedure.
As the potential specification impact for supporting NCR-MT RRC_INACTIVE state may not be significant thus, we propose:
Proposal 1 [bookmark: _Toc118368430]RRC_INACTIVE should be supported as optional feature for NCR-MT.

Issue 2: The maximum number of DRBs when DRB is optional
For IAB-MT, the maximum number of DRBs is not separately defined in the specification, which implies that the NCR-MT could support as many DRBs as a IAB-MT can support DRB. In another aspect, it is not likely that the NCR-MT could have other data streams than the OAM traffics, i.e. there is no need to support more than one DRB for NCR-MT. From this perspective, we propose:
Proposal 2 [bookmark: _Toc118368431]For number of supported DRBs, RAN2 to down-select from the following two options:
· [bookmark: _Toc118368432]Option a. NCR-MT may support at most one DRB for NCR operation
· [bookmark: _Toc118368433]Option b. NCR-MT may support same DRB number as an IAB-MT
Issue 3: whether to support cell reselection for NCR-MT
Regarding Issue 3, NCR node is supposed to be deployed close to the customers to provide coverage for shadows or extend the coverage distance. However, it is not likely that a repeater could be deployed as high as a base station. There could be considerable risk that the NCR-gNB link is blocked due to environment change (e.g. a temporary parking truck). In another aspect, the serving gNB could be outage due to exception. In either case, if the NCR-MT can perform cell reselection, it can reselect to another cell/gNB to setup new NCR-gNB link and continue to provide the relay service.
Observation 2 [bookmark: _Toc118368422]The relay service of the NCR could be interrupted due to:
· [bookmark: _Toc118368434]the occasional blockage between the NCR and the gNB; or
· [bookmark: _Toc118368435]the outage of the serving gNB.
Observation 3 [bookmark: _Toc118368423]Cell reselection can help the NCR to quickly find an alternative gNB to reestablish the control/BH link and continue the relay service. 
Proposal 3 [bookmark: _Toc118368436]RAN2 to support Cell reselection for NCR-MT
The existing RLF mechanism can be used to trigger the cell reselection. Hence RLF should be supported for NCR-MT:
Proposal 4 [bookmark: _Toc118368437]RAN2 to support RLF detection and handling for NCR-MT;

Issue 4: whether to support RLM, BFD and BFR for NCR-MT
According to our understanding, BFD/BFR could be very meaningful for FR2 due to weak penetration capability of high frequencies. According the WID, FR2 is the major scenario to be considered for the standardization work of NCR. With BFD/BFR, the NCR-MT can determine the beam failure and quickly recover with the new beam.  As justified in the WID [2], NCR can also be deployed with the use of multi-beam operation with associated beam management in FR2.
Observation 4 [bookmark: _Toc118368424]FR2 is one major operation frequency range of NCR node, and BFD/BFR procedure is mainly applied in FR2.
Proposal 5 [bookmark: _Toc118368438]RAN2 to support BFD/BFR procedure for NCR-MT.
[bookmark: _Toc114758846][bookmark: _Toc114758941][bookmark: _Toc114759090][bookmark: _Toc114758847][bookmark: _Toc114758942][bookmark: _Toc114759091][bookmark: _Toc114758848][bookmark: _Toc114758943][bookmark: _Toc114759092][bookmark: _Toc114758492]Based on the radio quality monitoring in radio interface, i.e. RLM scheme, the NCR-MT can determine the control/BH link status between the NCR and the gNB, and determine whether to trigger beam failure or RLF. In such sense, RLM should be supported for NCR-MT if BFD/BFR or RLF is to be supported for NCR-MT.
Proposal 6 [bookmark: _Toc118368439]RAN2 to support RLM function for NCR-MT.

2.2. Discontinuous operation schemes
In case of low load case, power consumption by NCR node can be of interest for operation cost reduction. In the TR[2], NCR ON-OFF was already included in the scope and various ON-OFF schemes are considered:
	The following options can be considered to indicate the ON-OFF information from gNB to NCR for controlling the behaviour of NCR-Fwd:
· Option 1: Explicit indication with ON-OFF state (e.g., via dynamic or semi-static signalling) or ON-OFF pattern (e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)
· Option 2: Implicit indication via the signalling for other side-control information (e.g., beam, DL/UL configuration, or PC information). It should be noticed that this example does not imply that PC information is necessary or not.
Other solutions (e.g., potential combination of explicit and implication solution) can be further discussed in normative phase.


Observation 5 [bookmark: _Toc110583559][bookmark: _Toc114758476][bookmark: _Toc118368425]Both semi-static and dynamic ON-OFF schemes can be considered according the TR [2].
In RAN2, semi-static ON-OFF operation can be considered with respect to a number of issues, e.g. periodic broadcast signal relaying, periodic system msg relaying, and sparse user data signal relaying etc, for sake of power consumption reduction of NCR node. 
Proposal 7 [bookmark: _Toc110583572][bookmark: _Toc114758501][bookmark: _Toc118368440]RAN2 to discuss support for semi-static ON-OFF operation of NCR node for power consumption reduction.
3. Conclusion
In this contribution, we discuss the upper layer procedures. Based on the discussion, we have the following observations:
Observation 1 An NCR-MT supporting RRC_INACTIVE state can quickly setup the control link and BH link with the gNB relying on existing RRC resume procedure.
Observation 2 The relay service of the NCR could be interrupted due to:
· the occasional blockage between the NCR and the gNB; or
· the outage of the serving gNB.
Observation 3 Cell reselection can help the NCR to quickly find an alternative gNB to reestablish the control/BH link and continue the relay service.
Observation 4 FR2 is one major operation frequency range of NCR node, and BFD/BFR procedure is mainly applied in FR2.
Observation 5 Both semi-static and dynamic ON-OFF schemes can be considered according the TR [2].

Based on the discussions and observations, we have the following proposals:

Proposal 1 RRC_INACTIVE should be supported as optional feature for NCR-MT.
Proposal 2 For number of supported DRBs, RAN2 to down-select from the following two options:
· Option a. NCR-MT may support at most one DRB for NCR operation
· Option b. NCR-MT may support same DRB number as an IAB-MT
Proposal 3 RAN2 to support Cell reselection for NCR-MT
Proposal 4 RAN2 to support RLF detection and handling for NCR-MT;
Proposal 5 RAN2 to support BFD/BFR procedure for NCR-MT.
Proposal 6 RAN2 to support RLM function for NCR-MT.
Proposal 7 RAN2 to discuss support for semi-static ON-OFF operation of NCR node for power consumption reduction.
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