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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID [1] on network-controlled repeaters (NCR) has been approved, and multiple types of side control information need to be justified as following. 
	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
Note: Power control aspect will be checked in RAN#98e.


In this contribution, we provide our views the signaling transmission aspect for the side control information.
2. Discussion
2.1. [bookmark: _Ref47611271][bookmark: _Ref47611245]Processing time for side control information 
The processing time of the side control information should be taken into consideration by gNB when controlling the NCR. Because, after receiving the side control information (e.g., DCI/MAC CE), the NCR needs some time to decode the side control information and some time to respond to the side control information (e.g., beam switching and/or ON-OFF state changing). The following figure illustrates the required processing time between the side control information (e.g., DCI) and the time that NCR amplifies and forwards data. N denotes the duration required for decoding the side control information. And M denotes the duration for the NCR to perform beam switching and/or ON-OFF state changing. At least the value M and N should be taken into consideration to determine the timeline to apply the side control information.


Figure 1 An example of processing time for side control information
Proposal 1: The following processing time should be taken into consideration to determine the timeline to apply the side control information: 
· The decoding time of side control information; 
· The beam switching time and/or ON-OFF state changing time.
Moreover, if DCI is used to carry the side control information, the predefined processing time can be considered; while if MAC CE is used to carry the side control information, it is challenging to define a precise value for the processing time, so it is preferred that the related processing time is reported as NCR capability.
Proposal 2: if DCI is used to carry the side control information, the related processing time is predefined.
Proposal 3: if MAC CE is used to carry the side control information, the related processing time is reported as NCR capability.
2.2. Feedback for side control information
	Agreement
HARQ-ACK feedback for PDSCH carrying the side control information from higher layer (e.g., MAC-CE, RRC) is supported. The legacy HARQ-ACK feedback mechanism is reused.
· FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.


It has been agreed in RAN1#110bis-e e-meeting that, HARQ-ACK feedback for PDSCH carrying the side control information is supported, and it should be further studied whether HARQ-ACK feedback for PDCCH carrying the side control information is supported. 
Before discussing the HARQ-ACK feedback for PDCCH, it should be firstly decided whether MT-specific DCI or group common DCI is use to carry the side control information. HARQ-ACK feedback makes sense, only when MT-specific DCI is supported. As discussed in our companion contribution [2], when DCI is used to carry side control information, the beam information and/or ON-OFF information (if explicit ON-OFF indication is supported) can be carried in the DCI. Since the beam information and ON-OFF information is determined per NCR based on the location or traffic load of the UE(s) served by the NCR, the side control information is NCR specific information. Therefore, MT-specific DCI is preferred to carry the side control information, i.e., to define NCR-specific DCI format and MT-specific RNTI (e.g., C-RNTI) is used for the scrambling. 
Proposal 4: NCR-specific DCI is supported. 
Proposal 5: The MT-specific RNTI (e.g., C-RNTI) is used for scrambling. 
Regarding whether HARQ-ACK feedback for PDCCH is supported, our preference is to support such feedback behavior, considering the C-link may be not always stable when the NCR is deployed in relatively low elevation, and the decoding reliability of PDCCH is not always guaranteed. Regarding the channel to convey the HARQ-ACK feedback, PUCCH is preferred and the PUCCH resource can be directly indicated along with the side control information.
Proposal 6: HARQ-ACK feedback for PDCCH carrying side control information is supported, and PUCCH is used to carry the HARQ-ACK feedback.
3. Conclusion
This contribution focus on signaling to convey the side control information and the following are proposed,
Proposal 1: The following processing time should be taken into consideration to determine the timeline to apply the side control information: 
· The decoding time of side control information; 
· The beam switching time and/or ON-OFF state changing time.
Proposal 2: if DCI is used to carry the side control information, the related processing time is predefined.
Proposal 3: if MAC CE is used to carry the side control information, the related processing time is reported as NCR capability.
Proposal 4: NCR-specific DCI is supported. 
Proposal 5: The MT-specific RNTI (e.g., C-RNTI) is used for scrambling. 
Proposal 6: HARQ-ACK feedback for PDCCH carrying side control information is supported, and PUCCH is used to carry the HARQ-ACK feedback.
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