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1. Introduction
For the discussion of side control information to enable NR network-controlled repeaters, there are several agreements of beam information, On-OFF information and UL-DL TDD configuration at last meeting: 
At least for FR2, beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for access link
· FFS: Detailed mechanism of indication.
· Note: There are no supporting evaluation results on FR1 at this point to reach similar conclusion
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.
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.

ON-OFF information is beneficial and recommended for network-controlled repeater to control the behaviour of NCR-Fwd.
· FFS: Detailed mechanism of ON-OFF indication and determination
· FFS: explicit indication or implicit indication of ON-OFF information
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.

For the TDD UL/DL configuration of network controller repeater:
· At least semi-static TDD UL/DL configuration is needed for network-controlled repeater for links including C-link, backhaul link and access link.
· FFS: handling of flexible symbols
· Note1: The same TDD UL/DL configuration is always assumed for backhaul link and access link
· Note2: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if NCR-MT and NCR-Fwd are in the same frequency band.

In this contribution, we share our views on side control information to enable NR network-controlled repeaters.
2. Discussion of side control information
2.1. Beam information
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link. The fixed beam can be considered in the deployment scenario of improving coverage holes, and the adaptive beam can be considered in the deployment scenario of coverage extension. The procedure and signaling design of adaptive beam is further discussed in the contribution.
Firstly, considering the adaptive beam for C-link between the NCR and UE, since the the presence of the NCR is transparent to UEs, the DL Tx beams of the NCR to UEs are not generated by the NCR, which is different from gNB. So how to identify the specific beams coming from the NCR by UEs needs to be defined. 
Last meeting, we agreed that in the access link beam indication, an access link beam can be indicated by the following two options:
· Option 1: A beam index
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
Option 1 is to define new beam index for the access link beam. For example, when gNB generate one beam for the NCR, the UE may receive multiple beams coming from the NCR, to help UE identify the multiple beams from the NCR with one beam index of gNB, the new beam index associated with multiple beams need to be defined and signaled to UEs.
When the target beams from the NCR are associated with the source beam from gNB by different time domain resources, this option needs to define the multiple beams coming from the NCR with different time domain resources to differentiate multiple beams. The information of time domain resources associated with multiple beams from the NCR needs to be configured to the NCR.
Option 2 is to define different source RSs corresponding to same DL-TX beam by gNB for the NCR, and such different source RSs can occupy different time resources or same time resource, while the UE may receive multiple beams coming from the NCR, which is identified by different RS IDs or different time resources of gNB. By the association between different RS IDs or different time resources and multiple beams generated through the NCR, the UEs can identify different beams coming from the NCR, since different DL-Tx beams coming from the NCR are corresponding to different RS IDs or different time resources.
This option needs to define the different RS IDs or different time resources associated with multiple beams coming from the NCR, the information of RS IDs or time resources associated with multiple beams from the NCR needs to be configured to the NCR.
Proposal 1：New beam index can be defined to indicate the access link beam information, and index of a source RS to indicate the access link beam information can also be considered.
Secondly, considering the beam for the backhaul-link between gNB and the NCR, one aspect is that since the NCR is stationary, the beam for the backhaul-link may also be a fixed beam direction with implementation and OAM. The other aspect is that considering the radio channel of backhaul-link may be changed, so the adaptive beam is also worth specified, in this case, one straight forward method is reusing the beam adaptation defined for the C-link.
2.2. ON-OFF information
Side control ON-OFF information of network-controlled repeater is necessary to be specified to improve energy efficiency and realize better interference management. On one hand, from energy efficiency perspective, the ON-OFF state of the network-controlled repeaters should be flexibly controlled by side control information in case of different using scenarios, for example, the network-controlled repeater can be controlled in OFF state in the time period of low UE loads with coverage holes. On the other hand, from interference management perspective, introduction of network-controlled repeater may also introduce interference to other UEs or other cells, it is necessary to flexibly control the ON-OFF state of network-controlled repeater to better realize the interference management. 
In order to improve energy efficiency of the NCR, e.g., when no UE needs the NCR’s help. At least large time scale ON-OFF configuration on the whole forwarding link should be supported. Such relatively static ON-OFF configuration would require limited signaling overhead, compared with implicit indication, explicit indication of ON-OFF information is more preferred. And also we think semi-static ON/OFF of the NCR is enough compared with dynamic signaling. 
In order to realize the interference management to mitigate interference caused by the NCR,  e.g., when the gNB is serving UEs in other directions, Dynamic ON/OFF of the NCR is expected to mitigate interference caused by the NCR.
Proposal 2:  To improve energy efficiency of the NCR, explicit indication and semi static indication of ON-OFF information is more preferred, and to mitigate interference of the NCR, dynamic indication of ON-OFF information is more preferred.
2.3. Information on UL-DL TDD configuration
TDD-pattern is needed for network-controlled repeater to ensure the proper DL/UL behavior, the UL slots or UL symbols are used for UEs to gNB transmission direction through the network-controlled repeater forwarding, and the DL slots or DL symbols are used for gNB to UEs transmission direction through the network-controlled repeater forwarding. As the information on UL-DL TDD configuration, we think the NR TDD configuration signaling including semi-static and dynamic signaling can be reused as much as possible.
Proposal 3:  The NR TDD configuration signaling including semi-static and dynamic signaling can be reused as much as possible for information on UL-DL TDD configuration of the NCR.
3. Conclusion
In this contribution, we give following proposals on side control information to enable NR network-controlled repeaters.
Proposal 1：New beam index can be defined to indicate the access link beam information, and index of a source RS to indicate the access link beam information can also be considered.
Proposal 2:  to improve energy efficiency, explicit indication and semi static indication of ON-OFF information is more preferred, and to mitigate interference, dynamic indication of ON-OFF information is more preferred.
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