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Introduction
In RAN #97e meeting, the work item of NR NCR was set up. The objectives related to RAN1 is listed as below [1].

	Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
· Beamforming
· [bookmark: _Hlk115010990]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 provide our views on the other aspects including control plane signalling and procedure relevant to RAN1. 
Discussion
2.1 The basic assumptions of network-controlled repeater 

In the RAN1#109e meeting, the basic functions of NCR-MT and NCR-Fwd are defined. And the links among gNB, NCR and UEs are named to facilitate the discussion. The basic transmission and reception modes of C-link and BH-link were recommended to be captured in the TR. 

	
Agreement
Capture the following model of network-controlled repeater in TR 38.867.
[image: ]
· 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. 




The detailed structure of NCR is illustrated in the Figure 1. The NCR-Fwd part only contains the RF units for amplifying and forwarding. The NCR-MT could take control of the NCR-Fwd and reuse the RF units to receive and transmit the side-control information of gNB. Sharing a same set of RF units between NCR-MT and NCR-Fwd would facilitate the measurement and relieve the effort of the control. 

The side-control information could be sent to NCR-MT from gNB. And the NCR-MT should also send feedbacks to the gNB not only for the acknowledgement of the control information, but also the measurement reports, such as CSI or RSRP, to maintain the backhaul links. The protocol stack of NCR-MT could base on current specification to reduce the additional development efforts. The NCR-MT can reuse the NR UE chipset to improve the cost efficiency, which also benefit the commercialization of NCR. Thus, the protocol stack of NCR-MT should contain not only the physical layer but also the RRC and MAC layer to realize both semi-static configuration and dynamic indications. 

[image: ]
[bookmark: _Ref110701348]Figure 1 The basic structure of Network-controlled repeater

[bookmark: _Hlk115202690]Proposal 1:
The protocol stacks of the MT part of NCR should contain RRC, MAC and physical layer to support the semi-static configurations and dynamic indications and feedbacks. 


2.2 NCR specific RNTI /C-RNTI 

Since NCR should receive the control information from gNB at the MT part, there should be an identification for the MT part or the NCR. Two options could be considered. One is to define an NCR specific RNTI for the side control information. With a new defined RNTI, new DCI format for NCR could be defined, which will not reuse current DCI formats and the issues of DCI field repurposing. Since it is an NCR specific RNTI, this will not occupy additional blind decoding numbers. The other option is to reuse the C-RNTI. This option could also work. But there will be more discussion how to deal with the legacy DCI formats from the perspective of NCR. And whether repurposing some filed of the legacy format or introducing new DCI formats for NCR needs more discussions. Both options could work. But the option 1 seems simpler and have less impact to the specification and legacy UEs.

[bookmark: _Hlk115202698]Proposa1 2:
It is proposed to discussed the RNTI issue of NCR considering the two options below. 
· Option 1: Define a Network-controlled repeater’s RNTI.
· Option 2: reuse the C-RNTI for MT part of NCR. 

2.2 RRC configurations and side-control information indications

A few agreements had been achieved related to RRC configurations of the L1/L2 signaling of the side control information.

	
[bookmark: _Hlk103233442]Agreement
[bookmark: _Hlk110703473]The NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.

Agreement
For an NCR-MT, the necessary configurations from RRC and/or OAM(or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling: 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling: 
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.

Agreement
For the parameters in the necessary configurations for L1/L2 signaling, the existing parameters for PDCCH, PDSCH, PUCCH, PUSCH, DCI, UCI and MAC CE in Rel-17 are the baseline for further discussion.
· Note 1: This does not imply that all Rel-17 parameters will be supported for the NCR-MT. 
· Note 2: This does not imply that PUCCH, PUSCH, UCI and MAC CE are currently agreed to be supported. Further consideration is needed.




Three options were observed in the last meeting for the configuration of L1/L2 signaling of the side control information, RRC configurations, OAM or hard-coded, and the combination of RRC and OAM or hard coded. Among the three options, Option 1 has the most specification impacts. And Option 2 has less standard impact and some of the functions depends on the realization. From our understanding, the Option 1 should be prioritized for the further study. Since the necessary configurations that identified for the RRC configuration could facilitate the study and implementation of the OMA and the hard-coded mechanisms. 

[bookmark: _Hlk115202704]Proposal 3:
If needed, the RRC configuration based mechanisms could be prioritized for further discussions.

Only the configuration of PDCCH, PDSCH and DCI is agreed as necessary in the last meeting. The configuration of PUSCH, PUCCH, UCI and MAC CE are still undetermined with the condition of if needed. The side control information is not only from the gNB to NCR. It should also contain uplink transmissions. For example, the acknowledgement of the necessary RRC configurations which are carried in the PDSCH should be included. Since the beam management behavior of BH link depends on the measurement of the NCR-MT, periodic and aperiodic CSI reporting should be also supported. Considering the gNB should have the information of the NCR capability, such as fixed beam or adaptive beam is adopted, a capability reporting should be supported for NCR. Then the PUSCH should be also supported. For the beam management of the BH link and C-link, the TCI-state configuration and indication is important. If the NCR-MT follows the behavior of the legacy UE for the beam indication, then the MAC CE should also be supported to activate some of the TCI states. Then from our understanding, the PUCCH, PUSCH, UCI and MAC CE should be supported. 

[bookmark: _Hlk110770114]Proposal 4:
PUCCH, PUSCH, UCI and MAC CE and the related configurations should be supported for the side control information.

Conclusions
In this contribution, we provide our views on the other aspects including control plane signalling and procedure relevant to RAN1. The proposals are listed as below.

Proposal 1:
The protocol stacks of the MT part of NCR should contain RRC, MAC and physical layer to support the semi-static configurations and dynamic indications and feedbacks. 

Proposa1 2:
It is proposed to discussed the RNTI issue of NCR considering the two options below. 
· Option 1: Define a Network-controlled repeater’s RNTI.
· Option 2: reuse the C-RNTI for MT part of NCR. 

Proposal 3:
If needed, the RRC configuration based mechanisms could be prioritized for further discussions.

Proposal 4:
PUCCH, PUSCH, UCI and MAC CE and the related configurations should be supported for the side control information.
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