3GPP TSG RAN WG1 #110bis-e		R1-2208657
e-meeting, October 10th – 19th, 2022

Source:	vivo
Title:	Discussion on other aspects of NCR 
Agenda Item:	9.8.2
Document for:	Discussion and Decision
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 view on L1/L2 signaling to convey the side control information.
2. Discussion
2.1. [bookmark: _Ref47611271][bookmark: _Ref47611245]Backhaul link beam indication 
	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 RAN1#110 meeting, it has been agreed that Tx/Rx beam of backhaul link is determined implicitly or explicitly. Assuming that gNB-NCR channel is in the slow varying, the Tx/Rx beam of backhaul link could be configured in an implicit way or by a semi-static indication. If the semi-static indication is adopted, the higher signaling, such as MAC CE or RRC, is preferred. Furthermore, the modification of the amplifying gain could be informed together with the indication of Tx/Rx beam of backhaul link, to maintain the signal quality stable at UE side.
Proposal 1: Semi-static backhaul beam indication with a dedicated higher layer signaling should be adopted.
2.2. Access link beam indication 
	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.


Regarding dynamic and/or semi-static beam indication, as discussed in companion paper [2], beam pattern indication can be taken as the baseline. Semi-static beam pattern can be indicated via RRC signaling, e.g., configuring a periodic beam pattern. Dynamic beam pattern should be jointly indicated by RRC and L1(/DCI) signaling, it can be assumed that RRC signaling configures a list of beam patterns, and then DCI will indicate one beam pattern from the pattern list. 
Proposal 2: For semi-static beam pattern indication, RRC signaling is used.
Proposal 3: For dynamic beam pattern indication, RRC signaling is used to configure a list of beam patterns, DCI is used to indicate one activated beam pattern from the configured pattern list.
Besides the beam pattern indication, the cell-specific signal/channel transmission resource and the associated beam can be indicated to NCR in semi-static manner, e.g., via RRC signaling. Moreover, the CSI-RS/SRS transmission resource and the associated beam can be indicated to NCR in semi-static or dynamic manner, e.g., via RRC and/or DCI. 
Proposal 4: The cell-specific signal/channel transmission resource and the associated beam are indicated to NCR in semi-static manner, e.g., via RRC signaling.
Proposal 5: The CSI-RS/SRS transmission resource and the associated beam are indicated to NCR in dynamic manner, e.g., via DCI or RRC+DCI.
2.3. ON-OFF information 
	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.


As discussed in our companion paper [2], both the semi-static configuration and dynamic indication to determine the ON-OFF state should be supported. The semi-static ON-OFF pattern can be configured periodically as baseline. Considering the spectral efficiency of the system and the interference within the system or power of the NCR, dynamic signaling can be used to match the potential burst traffic of UEs that access the NCR. 
The Semi-static ON-OFF pattern can be indicated via RRC signaling, e.g., configuring a periodic ON-OFF pattern. Dynamic ON-OFF pattern should be jointly indicated by RRC and L1(/DCI) signaling, it can be assumed that RRC signaling configures a list of ON-OFF patterns, and then DCI will indicate one ON-OFF pattern from the pattern list.
Proposal 6: Semi-static and dynamic signaling should be supported to indicate the ON-OFF state of the NCR.
Proposal 7: For semi-static ON-OFF pattern indication, RRC signaling is used.
Proposal 8: For dynamic ON-OFF pattern indication, RRC signaling is used to configure a list of beam patterns, DCI is used to indicate one ON-OFF pattern from the configured pattern list.
Moreover, as discussed in our companion paper [2], when ON-OFF pattern is configured by gNB, the pattern can be activated/deactivated, and the signaling to activate or deactivate the ON-OFF pattern can be defined via MCA CE or DCI. 
Proposal 9: The activation or deactivation signaling to the ON-OFF pattern can be defined via MAC CE or DCI. 
Another question is how to handle the forwarding of broadcast and cell-specific signals/channels. In our opinion, the resource of cell-specific signal (e.g., SSB, type0-PDCCH CSS, PRACH, etc.) should be set to the ON state. If not, the UE cannot access the NCR and/or gNB. 
Proposal 10: The resource used for cell-specific signal/channel transmission is informed to NCR, the NCR should be set to ON state on those resources.
2.4. TDD information 
	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.

110 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 to 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


According to the previous meeting, the NCR-MT can acquire the TDD configuration as legacy UEs. As baseline, TDD configurations for the NCR can be semi-static TDD configurations (including cell-specific TDD and UE-specific TDD configuration). However, if the network supports setting the flexible symbol to UL or DL dynamically, the DCI format 2_0 should be supported to determine the UL/DL of the NCR.
[bookmark: _GoBack]Proposal 11: The legacy cell-specific TDD and UE-specific TDD configuration acquired by the NCR-MT are used to set the TDD configuration of the NCR. 
Proposal 12: If the network supports setting the flexible symbol to UL or DL dynamically, DCI format 2_0 acquired by NCR-MT should be used to determine the TDD of the NCR. 
3. Conclusion
This contribution focus on L1/L2 signaling to convey the side control information and the following are proposed,
Proposal 1: Semi-static backhaul beam indication with a dedicated higher layer signaling should be adopted.
Proposal 2: For semi-static beam pattern indication, RRC signaling is used.
Proposal 3: For dynamic beam pattern indication, RRC signaling is used to configure a list of beam patterns, DCI is used to indicate one activated beam pattern from the configured pattern list.
Proposal 4: The cell-specific signal/channel transmission resource and the associated beam are indicated to NCR in semi-static manner, e.g., via RRC signaling.
Proposal 5: The CSI-RS/SRS transmission resource and the associated beam are indicated to NCR in dynamic manner, e.g., via DCI or RRC+DCI.
Proposal 6: Semi-static and dynamic signaling should be supported to indicate the ON-OFF state of the NCR.
Proposal 7: For semi-static ON-OFF pattern indication, RRC signaling is used.
Proposal 8: For dynamic ON-OFF pattern indication, RRC signaling is used to configure a list of beam patterns, DCI is used to indicate one ON-OFF pattern from the configured pattern list.
Proposal 9: The activation or deactivation signaling to the ON-OFF pattern can be defined via MAC CE or DCI. 
Proposal 10: The resource used for cell-specific signal/channel transmission is informed to NCR, the NCR should be set to ON state on those resources.
Proposal 11: The legacy cell-specific TDD and UE-specific TDD configuration acquired by the NCR-MT are used to set the TDD configuration of the NCR. 
Proposal 12: If the network supports setting the flexible symbol to UL or DL dynamically, DCI format 2_0 acquired by NCR-MT should be used to determine the TDD of the NCR. 
4. [bookmark: _Ref503565531][bookmark: _Ref493791948][bookmark: _Ref503565490][bookmark: _Ref510367705]Reference
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