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1. Introduction
At the RAN#97-e meeting, a new WID on NR network-controlled repeaters was approved [1]. The detailed objectives are 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



In this contribution, we discuss on control plane signalling and procedures for NR NCR (Network-controlled Repeater).

2. Discussion on configuration of signalling

At the RAN1#111 meeting, NCR capability of access link beam information was discussed and following agreement was made [2]. 
Agreement
The following is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-2: The information is informed to gNB and NCR via OAM
  •Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
  •Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation. 
    The beam index in SCI corresponds to the configured beam(s) sequentially. 

NW needs to have following information on NCR capabilities to control the NCR, and according to the agreement, NCR access link beam information is informed to gNB and NCR via OAM

1. NCR access link beam information
2. NCR backhaul link beam information
3. NCR ON/OFF related capability
4. others if necessary (e.g., internal delay)

Therefore, it is also necessary to consider the delivery of information on NCR capabilities regarding NCR backhaul link beam information, NCR ON/OFF related capability, and others if necessary. Following options can be considered.

Option 1: via RRC signaling (same as UE capability report)
Option 2: via OAM

In our understanding, Option 2 is selected for the delivery of NCR access link beam information, since the information is very flexible (e.g., in terms of number of beams, beam types and beam directions). Considering such characteristic of the access link beam in NCR and the limited time for the discussion, OAM was selected for the delivery of the information. 
On the other hands, information of NCR backhaul link beam and NCR ON/OFF related capability would not be so flexible, e.g. capability of NCR backhaul link beam can be followed by that of UE beams. Therefore, we think that they can be treated in the same way as for normal UE. In addition, Option 1 is sufficient and more preferable way for the NCR deployment, since with this option NW operators can easily deploy NCR without requiring too much OAM effort.

Proposal 1: NCR capability report except NCR access link beam information should be delivered via RRC signaling as well as UE capability.

At the RAN1#111 meeting, functionality of NCR-MT was discussed and following agreements were made [2]. 
Agreement
  •Legacy Rel-15 initial/random access procedure is supported for NCR-MTs in C link. 
    oNote: No additional enhancement is necessary from RAN1 point of view.
  •The CRC bits of the PDCCHs carrying side control information are scrambled by a new dedicated RNTI 
    oApplicable only for NCR-MT
Agreement
As optional functionalities for the NCR-MT, at least Rel-15 legacy BFD/BFR/RLM mechanisms are supported
  •FFS: The behavior of NCR-Fwd when BFR/RLF happen in C link.

It was agreed that NCR-MT supports legacy Rel-15 initial/random access procedure and BFD/BER/RLM mechanism. Although there is no clear agreement, we assume that NCR-MT has other legacy UE features as a normal UE by default, and if some of the features is not necessary for NCR-MT, it should be discussed. 

Proposal 2: NCR-MT should support legacy UE features as a normal UE by default, and if some of the features is not necessary for NCR-MT, it should be discussed.

When BFR/RLF happen in C-link, backhaul link may not be maintained during the BFR/RLF in case of intra-band C-link and backhaul link operation so that gNB-NCR-UE link may be dropped as well. On the other hand, there may be the case where the backhaul link can be maintained even if BFR/RLF happen in C-link e.g., when TRP of gNB for C-link connection is separated from that for backhaul link connection, and we think it may be possible to keep the NCR-Fwd operation as a simple repeater in such case. Therefore, we think that the behavior of NCR-Fwd when BFR/RLF happen in C-link can be up to NCR implementation.

Proposal 3: NCR-Fwd behavior when BFR/RLF happen in C-link is up to NCR implementation.

3. Conclusion
In this contribution, we discussed on control plane signaling and procedures for NR NCR. Based on the discussion we made the following proposal.
Proposal 1: NCR capability report except NCR access link beam information should be delivered via RRC signaling as well as UE capability.
Proposal 2: NCR-MT should support legacy UE features as a normal UE by default, and if some of the features is not necessary for NCR-MT, it should be discussed.
Proposal 3: NCR-Fwd behavior when BFR/RLF happen in C-link is up to NCR implementation.
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