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Introduction
In RAN1#109-e meeting, the following agreements on L1/L2 signaling for SCI were made [1]:
	Agreement
The NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.
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.
Agreement
From the perspective of signaling design, following mechanisms can be considered for the access link beamforming of the NCR-Fwd. 
· Option #2-1: Dynamic beam indication only
· Option #2-2: Semi-static beam indication only
· Option #2-3: Dynamic beam indication and semi-static beam indication
Agreement
For an NCR-MT, the necessary configurations from RRC and/or OAM(or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling: 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling: 
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.
Agreement
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.
RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110
Conclusion
Legacy UE mechanism is sufficient to achieve DL/UL timing for NCR-MT
Agreement
For the parameters in the necessary configurations for L1/L2 signaling, the existing parameters for PDCCH, PDSCH, PUCCH, PUSCH, DCI, UCI and MAC CE in Rel-17 are the baseline for further discussion.
· Note 1: This does not imply that all Rel-17 parameters will be supported for the NCR-MT. 
· Note 2: This does not imply that PUCCH, PUSCH, UCI and MAC CE are currently agreed to be supported. Further consideration is needed.
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.
Agreement
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be unnecessary.
· FFS: the impact of internal delay
Agreement
The time at which the NCR applies an access link beam indication should be considered.
Agreement
As for the time-domain granularity of the access link beam indication, one or both of the following options can be considered:
· Option 1: slot-level
· Option 2: symbol-level
· FFS: The details of indication signaling




This contribution presents ETRI’s views on the following FFS points:
· Details on beamforming information
· Details on ON-OFF information
· Other aspects

Discussion
Beamforming information for NCR
From our companion contributions [2], [3], potential gains from NC repeater for FR1 and FR2 have been investigated via system-level evaluations according to various assumptions, e.g., on repeater antenna configurations, beam control, repeater gain control, etc. Given that dynamic and flexible beam/gain controls provide higher SINR gain than semi-static and inflexible ones, we prefer to have L1 signaling (DCI) as the baseline for SCI design. Having said that, semi-static beam indication may have its own benefits, especially from the signalling overhead perspective. For instance, for the access link with the semi-static beam indication, the NCR can operate with a (set of) predetermined beam(s), and the base station can schedule UEs suitable for the corresponding beam(s). The semi-static beam indication above may be included in (or associated with) the SSB-related configurations for NCR-Fwd, and the NCR can periodically cycle beams according to the indication. As in Rel-17 eIAB, the beam indication may be for a set of “preferred” and/or “non-preferred/restricted” beams. When setting restrictions on some beams for interference mitigation according to measurement management, beam indications for transmission and reception of NCR-Fwd may be configured respectively. In addition, when setting restrictions on some beams, it can be applied by updating the semi-static beam indication.

Proposal 1. RAN1 to support both dynamic and semi-static beam indication for NCR.
· Semi-static beam indication may be included in (or associated with) the SSB configuration for access link (NCR-Fwd).
· For the preferred and/or non-preferred (restricted) beams, individual beam indications for transmission and reception of NCR-Fwd can be considered.

More specifically, we think the following options can be further considered as the potential (explicit and/or implicit) contents of the beam information for NCR:
· Indexes of NCR-Fwd beams for access link in a given time/frequency resources.
· Number of available NCR-Fwd beams for access link in a given time/frequency resources.
· Indexes of NCR-MT beams in a given time/frequency resources.
· Number of available NCR-MT beams in a given time/frequency resources.
· (Non-)Preferences on a beam set.
· Indexes of the time resources (support slot level, at least) and/or frequency resources (e.g., applicable band or CC list) associated with the beam indication(s).

Proposal 2. RAN1 to consider the following contents of beam information for NCR.
· Indexes of NCR-Fwd beams for access link in a given time/frequency resources.
· Number of available NCR-Fwd beams for access link in a given time/frequency resources.
· Indexes of NCR-MT beams in a given time/frequency resources.
· Number of available NCR-MT beams in a given time/frequency resources.
· (Non-)Preferences on a beam set.
· Indexes of the time resources (support slot level, at least) and/or frequency resources (e.g., applicable band or CC list) associated with the beam indication(s).

ON-OFF information for NCR
For indication of NCR-Fwd ON-OFF for efficient interference management and improved energy efficiency, both dynamic and semi-static indication can be beneficial. As shown in our companion contribution [3], the potential performance degradation of outdoor UEs served by macro gNB can be managed by various ways including 1) a proper scheduling from gNB side, 2) semi-static NCR-Fwd ON-OFF patterns, or 3) dynamic indication on NCR-Fwd ON-OFF, etc. 
Considering various options on NCR implementations, the NCR-Fwd ON-OFF signalling may contain several sub-information. From interference management perspectives, for instance, it can be indicated to apply the NCR-Fwd ON-OFF for a specific polarization. In an example the network may configure the NCR to utilize RHCP for NCR-Fwd and to turn LHCP off for NCR-Fwd. From energy efficiency perspectives, the NCR-Fwd ON-OFF information can be associated with a subset of panels when the NCR comprises multiple panels (i.e., panel-specific NCR ON-OFF information can be considered).
Similar with the beam information above, the semi-static ON-OFF indication above may be included in (or associated with) the SSB-related configurations for NCR-Fwd, so the periodic beam cycling at NCR-Fwd can be adjusted, accordingly.

Proposal 3. RAN1 to support both dynamic and semi-static ON-OFF indication for NCR.
· Consider polarization-specific ON-OFF indication for NCR.
· Consider panel-specific ON-OFF indication for NCR.
· Semi-static ON-OFF indication may be included in (or associated with) the SSB configuration for access link (NCR-Fwd).

Other aspects on SCI for NCR
To minimize repeater implementation burden, the monitoring occasion (MO) of SCI should be carefully designed. For instance, some of NC repeaters with low capability may be allowed to monitor the MO of SCI less frequently than normal UEs. One of possible relaxations above is to restrict the MO of SCI as the PDCCH MO configured by MIB. Such clarifications would help the network to build a strategy to have an aligned UL-DL direction for all UEs and repeaters within a certain time duration, regardless of various repeater capabilities.

Proposal 4. RAN1 to consider reduced monitoring occasion (MO) of SCI subject to the NCR capability.

Conclusion
In this contribution, ETRI’s views on L1/L2 signaling to carry the SCI were shown and the following proposals were made:
Proposal 1. RAN1 to support both dynamic and semi-static beam indication for NCR.
· Semi-static beam indication may be included in (or associated with) the SSB configuration for access link (NCR-Fwd).
· For the preferred and/or non-preferred (restricted) beams, individual beam indications for transmission and reception of NCR-Fwd can be considered.
Proposal 2. RAN1 to consider the following contents of beam information for NCR.
· Indexes of NCR-Fwd beams for access link in a given time/frequency resources.
· Number of available NCR-Fwd beams for access link in a given time/frequency resources.
· Indexes of NCR-MT beams in a given time/frequency resources.
· Number of available NCR-MT beams in a given time/frequency resources.
· (Non-)Preferences on a beam set.
· Indexes of the time resources (support slot level, at least) and/or frequency resources (e.g., applicable band or CC list) associated with the beam indication(s).
Proposal 3. RAN1 to support both dynamic and semi-static ON-OFF indication for NCR.
· Consider polarization-specific ON-OFF indication for NCR.
· Consider panel-specific ON-OFF indication for NCR.
· Semi-static ON-OFF indication may be included in (or associated with) the SSB configuration for access link (NCR-Fwd).
Proposal 4. RAN1 to consider reduced monitoring occasion (MO) of SCI subject to the NCR capability.
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