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Introduction
[bookmark: _Hlk58595024]In RAN#98e, WID for NR network-controlled repeaters has been revised with following objectives [1]:
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
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 discuss remaining details on the signaling aspects for side control information exchange between the network and the NCR.
Discussion
First, we provide our views in terms of the general L1 signaling configuration that is essential to any of the side control information. Depending on specific side control information, the signaling could either be static (hard-coded), semi-static, dynamic or some combination. For static and semi-static signaling, we don’t need to discuss in RAN1 how exactly it is configured to NCR, but just need to consider if it is needed or not for specific side control information. In RAN1, framework for dynamic L1 signaling and facilitating L2 signaling should be the focus. 

Considering a downlink control like framework for side control information exchange, the design of control information format will need to be considered. Either existing DCI formats could be utilized to repurpose for exchange of side control information, or a new format could be considered. In our view, one of the key differences between the side control information and typical downlink control information is that repeater is not expected to receive any control information for encoding or decoding of physical channels that are just received and forwarded by repeater. Based on this understanding, the information fields in the existing DCI formats can be considered irrelevant for the side control information format.  

Proposal 1: For carrying L1 dynamic signaling for downlink side control information for NCR, at least one new DCI format should be introduced 

For the new DCI format design for NCR, it needs to be discussed which fields are required. In our view, we can categorize fields into 3 categories including control information for the access link between NCR-Fwd and UE, control information for backhaul link between gNB and NCR-Fwd, and control information for the control link between gNB and NCT-MT (to facilitate physical channels transmission/reception). For the control link, considering that NCR-MT might be required to support legacy UE procedures/signaling, at least some of the legacy DCI formats are needed. From this perspective, new DCI format should mainly consider control information for access link and backhaul link.

Proposal 2: New DCI format is designed for NCR to transmit both the control information associated with access link and backhaul link

To facilitate the transmission of a new DCI format for side control information, a physical channel is needed, like PDCCH. One direction could be simply reusing the existing PDCCH design framework in terms of monitoring, search space configuration, CORESETs, beamforming, etc. The PDCCH has been designed to be quite flexible and complex from UE implementation point of view. The motivation for the flexible and complex design of PDCCH has been to serve various use-cases and operations. However, a physical control channel for the purpose of side control information may not need such complex and flexible design. One of the main differences is that for the network-repeater link, both nodes are fixed and therefore the channel conditions will be typically static and time invariant. Moreover, the network planning would quite possibly account for a good quality link with LoS between gNB/TRP and repeaters. Moreover, multiple side control information formats might not be needed. Considering the reasonably fixed conditions, the control channel design for network-repeater link can be significantly simplified in comparison to PDCCH design for downlink control information.



Proposal 3: For the NCR-MT, PDCCH monitoring should be simplified relative to legacy procedures by supporting one or more of the following:
· PDCCH monitoring occasion within a slot can be fixed
· NCR-MT is configured to monitor not more than single DCI for side control information

Another aspect is related NCR-Fwd behavior in case when BFR/RLF happen in C link. In RAN1#111, follow related agreement has been made:

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.

In our view, the NCR-Fwd behavior when BFR/RLF happen in control link, shall depend on whether the same beam is applied for the backhaul link as control link or a different beam is applied.

Proposal 4: When BFR/RLF happen in the control link, the NCR-Fwd behavior should take into account whether the same beam is used for both backhaul link and control or different beams are used.
Conclusion
In this contribution, we have discussed our views on signaling framework design for exchange of side control information between network and NCR and have provided following proposals:

Proposal 1: For carrying L1 dynamic signaling for downlink side control information for NCR, at least one new DCI format should be introduced 

Proposal 2: New DCI format is designed for NCR to transmit both the control information associated with access link and backhaul link

Proposal 3: For the NCR-MT, PDCCH monitoring should be simplified relative to legacy procedures by supporting one or more of the following:
· PDCCH monitoring occasion within a slot can be fixed
· NCR-MT is configured to monitor not more than single DCI for side control information

Proposal 4: When BFR/RLF happen in the control link, the NCR-Fwd behavior should take into account whether the same beam is used for both backhaul link and control or different beams are used.
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