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Introduction
In RAN#97-e, new WID on NR network-controlled repeaters was approved in [1], and the related objectives of this WI are described as follows:
	The objectives of NR NCR WI follow the recommendations defined in TR 38.867 and will focus on scenarios and assumption listed below:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands based on the NCR model in TR38.867
· For only single hop stationary network-controlled repeaters
· The NCR is transparent to the UE.
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
With these considerations, NR NCR supports the following features:

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.


In this contribution, we will provide initial discussion on the RRM impacts for NR network-controlled repeaters.
Discussion
The NR network-controlled repeater includes two function entities, NCR-MT and NCR-Fwd. The NR network-controlled repeater can be illustrated as Figure 5-1 in TR 38.867 [2].
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Figure 5-1: Conceptual model of Network-controlled repeater
NCR-MT receives control information of NCR-Fwd from gNB via control link. According to the control information, NCR-Fwd performs amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. According to the WID [1], RAN4 needs to study the RRM functions to be supported for NCR-MT
The network-controlled repeater is introduced as a new type of network node, and only single hop stationary network-controlled repeaters are considered. Obviously, there is no need to consider the movement for network-controlled repeater. So, mobility related RRM functions are not necessary to be supported for NCR-MT.
Proposal 1: For network-controlled repeater, it is not necessary to support mobility related RRM functions for NCR-MT.
The integrated access and backhaul is also one type of network node and includes two function entities, IAB-MT and IAB-DU. For IAB-MT, the following RRM functions are defined:
· MT transmit timing
· MT timing advance
· Radio link monitoring
· Link recovery procedure
· RRC re-establishment
· Random access
The control information transmitted on C-link from gNB to NCR-MT is small data transmission. Compared with IAB-MT, the RRM functions can be simplified for NCR-MT. Also, cost efficiency is a key consideration point for network-controlled repeaters. RAN4 investigates the indispensable RRM functions NCR-MT by using above aspects as starting point.
For legacy UE transmit timing function, it requires UE to perform downlink time-tracking and perform uplink transmission based on the downlink timing. When the downlink timing drifts, UE needs to adjust the uplink transmit timing accordingly. The network-controlled repeater is deployed by the network, and the timing misalignment between NCR-MT and gNB on C-link can be pre-calibrated. For legacy UE, the downlink timing drifting is mainly due to UE movement. However, for NCR-MT, there is no need to consider the downlink timing drifting due to MT movement. So, the timing tracking function is not quite necessary for NCR-MT and there is no need to introduce timing related RRM requirements for NCR-MT.
The purposes of RLM and link recovery procedures are to monitor the downlink link quality variation from cell level and beam level respectively. RLF or beam failure shall be reported when the downlink link quality becomes worse. For C-link, gNB and NCR are fixed network nodes. So, it is hardly to have link quality variation on C-link. It seems no need to monitor the link quality variation on C-link. Hence, RLM function and link recovery function are not indispensable for NCR-MT.
The RRC connection re-establishment is usually initiated when MT in RRC connected state loses RRC connection due to any of failure cases, including radio link failure and handover failure. Since mobility related RRM functions are not considered, there is no handover failure for C-link. Besides, the link quality of C-link between gNB and NCR-MT shall be guaranteed when the NCR node is deployed, and link quality variation on C-link is not assumed. So, radio link failure is also not assumed to occur on C-link. Therefore, the function of RRC connection re-establishment is not requisite for NCR-MT.
Observation 1: For network-controlled repeater, it is observed that there is no obvious RRM function that is requisite for the NCR-MT.
Since both RAN2 and RAN4 need to study the RRM functions that need to be supported for NCR-MT, RAN4 also needs RAN2 inputs on the potential RRM functions supposed to be supported for NCR-MT.
Proposal 2: For network-controlled repeater, RAN2 inputs are needed for studying RRM impacts for NCR-MT.

Conclusions
In this paper we provided our initial analysis on RRM impacts due to introduction of NR network-controlled repeater. The followings are provided.
Proposal 1: For network-controlled repeater, it is not necessary to support mobility related RRM functions for NCR-MT.
Observation 1: For network-controlled repeater, it is observed that there is no obvious RRM function that is requisite for the NCR-MT.
[bookmark: _GoBack]Proposal 2: For network-controlled repeater, RAN2 inputs are needed for studying RRM impacts for NCR-MT.
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