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Introduction
In RAN1#110 Meeting [1], the following agreements were achieved.
	Agreement
The time domain resource corresponding to an access link beam can be determined with following options:
· Option 1: Explicit determination based on the explicitly indicated the time domain resources per beam indication
Note-1: Different parameters may be indicated for semi-static or dynamic beam indication
Note 2: One or multiple beams can be indicated via single beam indication.
Agreement
For the timing of NCR, the following assumption is captured into TR 38.867.
· The DL transmitting timing of the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay; 
· The UL receiving timing of the NCR-Fwd is advanced before the UL transmitting timing of the NCR-MT (or the NCR-Fwd) by the internal delay. 
Agreement
The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB.
· Note-1: This applies to the case regardless of the RRC state of NCR-MT.
· Note-2: Indication (e.g., received when NCR-MT in RRC-connected) or DRX state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not precluded.
The above is not meant to imply any signalling design for NCR-Fwd ON-OFF.
Agreement
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), following options are considered for the NCR-Fwd on these symbols
· Option 1: The NCR-Fwd is expected t o be OFF or not forwarding over these symbols
· Option 2: The NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from gNB 
· Note: It means that no new side control signalling is needed.
· Option 3: The NCR-Fwd will follow a new dynamic side control signalling of DL/UL forwarding over these symbols to NCR-Fwd

Agreement
Beam index is used to indicate an access link beam (Option 1) 
Agreement
Both slot-level and symbol-level granularity are recommended for the time-domain resource indication and determination of the access link beam.
Agreement
Both dynamic beam indication and semi-static beam indication are recommended for access link.
· Note: the semi-static beam indication includes the semi-persistent indication.

Working Assumption
In access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
· The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration.
· Note: The forwarding behavior (or the forwarding direction) of an indicated beam in access link in flexible symbols is separately discussed in 9.8.1.

Agreement
Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay

Agreement
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option 1: The beam of backhaul link is indicated by a new signaling.
· The new signaling is dynamic signaling and/or semi-static signaling (e.g., RRC signaling/ MAC CE) indicating a beam(s) from the set of beams of the C-link
· This does not imply that the beam of backhaul link is always indicated by the new signaling
· Option 2: The beam of backhaul link is determined by a pre-defined rule.
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. Otherwise, the beam of backhaul link follows one of the beams of the C link.
· Other predefined rules are not precluded



In this contribution, we present our views on other aspects of side control information.
Discussion
Beamforming information 
Access link beam
The time domain feature of access link beam/beam set should accommodate the feature of forwarding signals and channels. As different beams or beam sets have different time domain features, multiple kinds of signalling can be considered. For example, RRC configuration can be used for forwarding cell-specific channels and signals, such as SSB. The MAC CE can be used for activating beams from RRC configured beam set, then the activated beam can be used for forwarding semi-static reference signals and traffics. Dynamic signalling can be used for forwarding aperiodic reference signals and traffics. 
For the content of signalling, at least the beam information such as beam ID should be included in the signalling. The periodicity, starting/ending time and duration for one application occasion can be optionally configured. 
· For cell- specific signal forwarding, the beam information, periodicity, starting/ending time and duration is configured via RRC signalling,
· For semi-static signal forwarding, the beam information, periodicity and duration is configured via RRC signalling, while the starting time can be indicated by MAC CE activation and the ending time can be indicated by MAC CE deactivation. 
· For dynamic signal forwarding, the beam information is configured, the starting time and duration can be indicated by the dynamic signalling.

Proposal 1: Support periodic beam/beam set configuration via RRC signalling for access link.
Proposal 2: Support semi-persistent beam/beam set activation/deactivation via MAC CE for access link.
Proposal 3: Support dynamic beam/beam set indication via dynamic signalling for access link.
Backhaul link beam
Two options were agreed in last meeting for beam indication of backhaul link. One is explicit indication which requires new signalling, the other is implicit indication where the beam is determined by a pre-defined rule. To save the signalling overhead, we prefer Option 2. 
For which beam of C-link is selected for backhaul link in slots/symbols with DL receptions / UL transmissions in backhaul link only. One possible solution is always follow the latest beam. However, it does not work well when beam sweeping is just performed. To decide the DL beam pair, gNB side beam sweeping can be performed by setting repetition OFF for part of CSI-RS resources, and UE side beam sweeping can be performed by setting repetition ON for part of CSI-RS resources. NCR-MT keep the Rx beam unchanged and report the CRI to gNB for gNB side beam selection, and keep the Rx beam sweeping to find the appropriate MT side beam. Assuming backhaul beam always follow the latest beam of access link, there would be problem if NCR-MT are preforming DL Rx beam sweeping. Therefore, we propose that the per-defined rule should refer to a certain TCI state. Considering that there are different TCI mechanisms for Rel.15/16 and Rel.17, we think two cases need to be considered. 
· Case 1, the TCI is indicated for different channels separately as in Rel-15/Rel-16 TCI framework. NCR follow the TCI state of the latest received PDCCH
· Case 2, the TCI is indicated via unified TCI as in Rel-17 TCI framework. NCR follow the TCI state of the latest received unified TCI.

Proposal 4: The beam of backhaul link is determined by a pre-defined rule.
· Backhaul link beam follow the TCI state of the latest received PDCCH of control link, if unified TCI is not configured; 
· Backhaul link beam follow the TCI state of the latest received unified TCI of control link, if unified TCI is configured.

2.2 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 5: Reuse the semi-static and dynamic signaling of beam indication for ON/OFF information delivery.
Conclusions
In this contribution, we present the discussion on side control information to enable NR network-controlled repeaters, we have the following proposals:
Proposal 1: Support periodic beam/beam set configuration via RRC signalling for access link.
Proposal 2: Support semi-persistent beam/beam set activation/deactivation via MAC CE for access link.
Proposal 3: Support dynamic beam/beam set indication via dynamic signalling for access link.
Proposal 4: The beam of backhaul link is determined by a pre-defined rule.
· Backhaul link beam follow the TCI state of the latest received PDCCH of control link, if unified TCI is not configured; 
· Backhaul link beam follow the TCI state of the latest received unified TCI of control link, if unified TCI is configured.
Proposal 5: Reuse the semi-static and dynamic signaling of beam indication for ON/OFF information delivery.
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