[bookmark: OLE_LINK3]3GPP TSG RAN WG1 Meeting #109-e	R1-2204119
e-Meeting, May 9th – 20th, 2022

[bookmark: _Ref133120545]Source:	Sharp
Title:	Side control information for network-controlled repeaters
Item:	9.8.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN #94e, a new study item on network-controlled repeaters (NCRs) was approved [1]. In this document, we share our views on the necessary side control information for NR network-controlled repeaters (NCRs) operations.
Discussion
NCR characteristics and operations
Network-controlled repeaters (NCRs) are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while FR2 deployments may be prioritized esp. for beam management.
Different from Integrated Access and Backhaul (IAB), which has its own cell ID and scheduler, a NCR uses the same cell ID from the associated gNB and amplify and forward the packages to/from gNB/UE. 
Compared with traditional RF repeater which simply does amplify-and-forward operation without knowing the scheduling information and beam forming capabilities, etc., a NCR can obtain side information to perform its amplify-and-forward operation in a more efficient manner, e.g. with beamforming to the target UE, and forwarding only the necessary slots or resources.
Only single hop stationary network-controlled repeaters are considered in this study item.
From the architecture point of view, an NCR can maintain the gNB-repeater link and repeater-UE link simultaneously. Thus, a NCR associates with a gNB as a UE, but is transplant to the UE. Thus, the NCR should not have access to the RRC information between the gNB and UE. 
NCR side information
With the assumption of maximum transmission power for repeating, the following side control information may be necessary for NCR including:
Beamforming information
A major aspect for NCR operation is the beam management, as a fixed node, a NCR may connect to a gNB with a comparatively stable and fixed beam. However, the UEs associated with the NCR may be at different locations, thus require totally different beams between the NCR and UEs. Thus, some beam related functions may need to be performed locally as NCR. For example, the synchronization signals should be regenerated and transmitted in SS burst with local beams from the NCR. And the beam determination and refinement may be performed at the NCR, , e.g. TCI states and adjustment.
Consequently, besides the side information between gNB and NCR, some additional information may be exchanged locally between NCR and UE.
Timing information 
To align transmission / reception boundaries of NCR, some timing information may be handled locally. For example, the timing advance between the NCR and UE may be determined separately from the timing advance between gNB and NCR. Also, some part of the RACH procedure may be handled locally by the NCR.
Proposal 1: Besides the side information between gNB and NCR, some additional information may be exchange locally between NCR and UE, e.g. for synchronization signals, beam management and part of the RACH procedure.
TDD UL-DL configuration
Since NCR is mainly an inband repeater, it can use the same BWP as the gNB and operates in half duplex mode with TDD configurations. Some side information may be needed for the NCR to determine the resources, e.g. different slots used for the gNB link and the UE link in TDD manner. Thus, some additional UL-DL configurations may be needed for the NCR. 

Furthermore, since NCR is transparent to a UE, the UE will follow the scheduling timing from the gNB for PDSCH reception and/or PUSCH transmission. Some side information is necessary for the NCR to perform data forwarding with the appropriate timing, e.g. how long the NCR should wait to forward a DL or UL transmission.
ON-OFF information
For efficient interference management and improved energy efficiency, the NCR may only need to forward some slots with traffic intended to the UEs associated to it. Some side information is needed for the NCR to determine whether the signal in a slot should be forwarded or ignored. Ideally, the NCR may only forward the signals on the resources allocated to the UEs associated to it.
Proposal 2: The side information between gNB and NCR should include at least messages on beam information, timing information, TDD UL-DL configuration and ON-OFF information.

Conclusion
In this contribution, we discussed the NCR characteristics and desired operations, and presented our view on the minimum side information necessary for efficient NCR operation. We propose the following.
Proposal 1: Besides the side information between gNB and NCR, some additional information may be exchange locally between NCR and UE, e.g. for synchronization signals, beam management and part of the RACH procedure.
Proposal 2: The side information between gNB and NCR should include at least messages on beam information, timing information, TDD UL-DL configuration and ON-OFF information.

References
[1] [bookmark: _Ref101984750]RP-213700, Study on NR Network-controlled Repeaters, 3GPP RAN #94e, Dec 6-17, 2021



2

