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Introduction
[bookmark: _Hlk510705081]Rel-18 work item [1] on network-controlled repeaters will focus on the following scenarios: 
· 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 
 Additionally, the following RAN1-led objectives were identified for the Rel-18 work item:
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 
Discussion on NCR signaling enhancements
The following agreement was made in RAN1#110bis-e regarding HARQ-ACK feedback for NCR-MT C-link:

Agreement
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
· Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.

There is no clear need for HARQ-ACK feedback for PDCCH, as PDCCH is already conservatively coded to limit error, and the time sensitive nature of DCI transmissions frequently doesn’t allow for retransmissions. As such, HARQ-ACK feedback for PDCCH should not be supported

Proposal 2.1:	HARQ-ACK feedback for PDCCH carrying side control information is not supported. 

While the format of DCI carrying side control information for NCR operation has not been fully specified at this point, the new information should be clearly identifiable. To facilitate NCR blind decoding more easily, and minimize processing latency, a newly specified DCI carrying side control information for NCR operation should be identifiable with a unique NCR-specific RNTI.

Proposal 2.2:	DCI carrying side control information for NCR operation is scrambled with NCR-specific RNTI. 

For the NCR to be appropriately configured, the parent gNB will have to indicate selected beams, TDD link direction, and ON/OFF state of the NCR-Fwd to the NCR-MT in advance of the forwarded channels and signals. This coordination can produce additional scheduling constraints and create a scenario in which side control overhead for the NCR is competing with connected UEs over scarce CORESET resources. To ease this constraint and allow for more flexible NCR configuration, new NCR-specific PDCCH should be configured with more flexible configuration of time domain resources to allow for more flexible multiplexing with NCR-Fwd traffic.

Proposal 2.3:	Support NCR-specific PDCCH-Config with more flexible configuration of time domain resources. 
Discussion on RAN4 LS 
RAN4 has sent an LS to RAN1 noting the following RAN4-led objectives [6]:
In the WID on NR network-controlled repeaters (RP-222673), RAN4’s work focus on following objectives.
· 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.
At RAN4 #104bis e-meeting, RAN4 identified the following questions that need clarification from RAN1:
In conclusion, they ask for a reply from RAN1 on the following questions:
Question 1: whether NCR-MT part support any UL transmission? if there is any UL transmission, please show some information of UL transmission, e.g. is it PUCCH, PUSCH or SRS or some feedback for the PDSCH or control information?
RAN1, should indicate to RAN4 that agreement has been made to support legacy PUCCH, PUSCH, and SRS with the intent to support L1 measurement and reporting and HARQ-ACK feedback.  Additionally, RAN1 should clarify that no enhancements to PUCCH, PUSCH, or SRS are agreed in RAN1. 
Proposal 3.1:	Indicate to RAN4 that legacy (i.e. Rel-17) PUCCH, PUSCH, and SRS are supported without enhancement by NCR-MT for the purpose of supporting L1 measurement and reporting and HARQ-ACK.

Question 2:  RAN4 would like to check with RAN1 whether there is any concern to support the FR1 NCR beamforming? 
As RAN1 has not excluded support for FR1 with NCR, RAN1 can indicate that support for FR1 NCR beamforming may be supported, but there is some concern regarding agreements mandating DL/UL beam reciprocity in paired spectrum.
Proposal 3.2:	Indicate to RAN4 that FR1 NCR beamforming may be supported but there is concern regarding previous RAN1 agreements requiring NCR-Fwd to support DL/UL beam reciprocity, particularly as they relate to paired spectrum.
Conclusion
Proposals for signaling enhancements to manage NCR behavior are:
Proposal 2.1:	HARQ-ACK feedback for PDCCH carrying side control information is not supported. 

Proposal 2.2:	DCI carrying side control information for NCR operation is scrambled with NCR-specific RNTI. 

Proposal 2.3:	Support NCR-specific PDCCH-Config with more flexible configuration of time domain resources. 
Proposals for reply LS to RAN4 regarding UL channels and signals support and beam correspondence are:
Proposal 3.1:	Indicate to RAN4 that legacy (i.e. Rel-17) PUCCH, PUSCH, and SRS are supported without enhancement by NCR-MT for the purpose of supporting L1 measurement and reporting and HARQ-ACK.

Proposal 3.2:	Indicate to RAN4 that FR1 NCR beamforming may be supported but there is concern regarding previous RAN1 agreements requiring NCR-Fwd to support DL/UL beam reciprocity, particularly as they relate to paired spectrum.
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