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1 Introduction

In RAN#94e Meeting [1], a new SID was approved for study on  NR network-controlled repeaters[2]. A network-controlled repeater would be able to receive and process side control information from the network, which allow a network-controlled repeater to perform its amplify-and-forward operation in a more efficient manner. 
In RAN1#109e Meeting [3], the following agreements were achieved.
	Agreement

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 indication of NCR-Fwd ON-OFF for efficient interference management and improved energy efficiency, both dynamic and semi-static indication can be considered 
· FFS: RAN1 to consider whether/how to handle the forwarding of broadcast and cell-specific signals/channels.

Agreement
From the perspective of signaling design, following mechanisms can be considered for the access link beamforming of the NCR-Fwd. 
· Option #2-1: Dynamic beam indication only

· Option #2-2: Semi-static beam indication only

· Option #2-3: Dynamic beam indication and semi-static beam indication

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
In the access link beam indication, an access link beam can be indicated by:

· Option 1: A beam index

· FFS: How to indicate the corresponding time domain resource of the beam.

· Option 2: An index of a source RS (e.g. a TCI-like indicator)
· FFS: The definition of the source RS. 

· FFS: How to indicate the corresponding time domain resource of the beam.

· FFS: The definition of the association between the source RS and the beam.

· Note: The above does not imply that the NCR can or cannot generate and transmit reference signals to a UE or receive and process reference signals from a UE.

RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110
Conclusion

Legacy UE mechanism is sufficient to achieve DL/UL timing for NCR-MT

Agreement
For the signaling of information on UL-DL TDD configuration, if the NCR-MT can acquire the TDD configuration as legacy UEs or from the OAM, new signaling may not be necessary.
· Note 1: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if the NCR-MT and the NCR-Fwd are in the same frequency band.
· FFS: Other cases where new signaling may be necessary.
Agreement
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be unnecessary.
· FFS: the impact of internal delay
Agreement
The time at which the NCR applies an access link beam indication should be considered.
Agreement
As for the time-domain granularity of the access link beam indication, one or both of the following options can be considered:
· Option 1: slot-level
· Option 2: symbol-level
· FFS: The details of indication signaling


In this contribution, we present our considerations on L1/L2 signalling for side control information.
2 Discussion
2.1 Signalling carrying beamforming information 

In last meeting, three beam indication mechanisms were proposed for access link beamforming. In our view, both the dynamic indication and semi-static indication can be considered for access link due to the change of wireless channel environment and UE movement. As different beams or beam sets have different time domain features, multiple beam indication methods can be considered. For example, semi-static beam indication is enough for periodic signal such as cell-specific signal forwarding, while dynamic beam indication is required for UE-specific signal such as dynamic scheduling forwarding. At least RRC signalling can be used for semi-static beam indication, and dynamic signalling such as repeater control information can be used for dynamic beam indication. 

Proposal 1: At least RRC signalling for semi-static beam indication and DCI-like signalling for dynamic beam indication should be supported in the access link.
Another issue of beam indication in the access link is how to identify the beam. Two options were proposed in last meeting as beam index and source RS index. From UE perspective, the UE need to report CRI which is a kind of RS index to the gNB and the beam is indicated by TCI state which including the source RS index the UE received or transmitted before. If beam index is adopted for beam indication in the access link, the gNB need to maintain a corresponding relation between beam ID and RS ID. When the UE selects a RS-ID and reports to the gNB, the gNB need to ‘translate’ the RS-ID to beam ID before indicating beam index to the NCR. Therefore, an source RS index is preferred for beam indication in the access link. 
The beam application timeline in the control link can be reused in the access link. For example, if beam is indicated via MAC CE, taking the time of NCR feedback HARQ-ACK as a reference time, the NCR applies an access link beam indication at the time of X slots after the reference time. 
Proposal 2: An access link beam is indicated by an index of a source RS (e.g. a TCI-like indicator).
2.2 Signalling carrying ON-OFF information 

The NCR can be used to complement the gNB’s coverage especially for the shadow area which is typically deployed in indoor area or isolated area within the gNB’s coverage. Severe interference to the cell edge UEs and other cells from the NCR is expected. The on/off mechanism can be a straightforward way to alleviate the interference problem. 
We think the ON/OFF information can be indicated via the activation/deactivation state of beam and additional signalling is not necessary. If none of the beam are signalled as activation state in access link, the FWD part is naturally OFF. While if one of the configured beam is indicated in access link, the FWD part is switched to ON and no additional signalling needed. Both the semi-static and dynamic signaling for beam indication can be used to deliver the on/off information.
Proposal 3: Reuse the semi-static and dynamic signaling of beam indication for ON/OFF information delivery.
3 Conclusions

In this contribution, we present our views on L1/L2 signalling for side control information, we have the following proposals:
Proposal 1: At least RRC signalling for semi-static beam indication and DCI-like signalling for dynamic beam indication should be supported in the access link.
Proposal 2: An access link beam is indicated by an index of a source RS (e.g. a TCI-like indicator).
Proposal 3: Reuse the semi-static and dynamic signaling of beam indication for ON/OFF information delivery.
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