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Introduction
The following agreements on NR network-controlled repeater (NCR) signalling and procedure were agreed in [1]:
	Agreement
For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework can be reused.
· Rel-17 beam indication framework (i.e., the unified TCI) can be reused as well. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.

Agreement
To support CSI measurement/reporting mechanisms for NCR-MT in C-link
· The necessary legacy mechanism for receiving CSI-RS is reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI is reused for NCR-MT.
· FFS: The details of the necessary mechanisms will be further discussed and decided.
· Note: this does not mean all the legacy procedures for receiving CSI-RS and reporting CSI will be supported. 

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.
1. FFS: Whether HARQ-ACK feedback for PDCCH carrying side control information is supported
1. Note: This does not mean all legacy HARQ-ACK feedback mechanism will be supported.

Agreement
PUCCH and PUSCH are supported for NCR-MT.

R1-2210463	Summary#2 on other aspects	Moderator (Fujitsu)

Agreement
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.

Agreement
To support the sounding procedure for NCR-MT in C link, the necessary mechanism of legacy UE sounding procedure is supported.
· FFS: The details of the necessary mechanism of legacy UE sounding procedure.
· Note: This does not mean all legacy UE sounding procedure will be supported. 




This contribution presents ETRI’s views on NCR signaling and procedures for the following features:
· NCR beam indication + ON-OFF indication
· UL-DL TDD direction indication
· Other aspects on SCI for NCR

Discussion
Beam indication and ON-OFF indication for NCR
In [2], 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.
As shown in our companion contribution [3], the time-domain resource allocation associated one or more beams can be considered as NCR ON-OFF signalling for those beams. From interference management perspectives, this ON-OFF control can be applied 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 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).
Per the discussions above, we think the following field are worth to be considered as the potential contents of the SCI for beam indication and ON-OFF indication:
· Beam index indication field for ≥1 beam(s)
· Slot index indication field for the allocated beams
· Symbol index indication field (SLIV) for the allocated beams
· Frequency resource indication field (e.g., applicable band or CC list) for the allocated beams
· Panel and/or polarization indication field for the allocated beams

Proposal 1. RAN1 to support both dynamic and semi-static beam indication for NCR.
· A time instance, which is not associated with specific beam(s), is considered as OFF duration.

Proposal 2. For beam and ON-OFF indication purposes, RAN1 to support SCI with the following fields:
· Beam index indication field for  beam(s)
· Slot index indication field for the allocated beams
· Symbol index indication field (SLIV) for the allocated beams
· Frequency resource indication field (e.g., applicable band or CC list) for the allocated beams
· Panel and/or polarization indication field for the allocated beams

UL-DL TDD direction indication
Table 1 captures the recommendations on UL-DL TDD direction control for NCR in [2]. Regarding the three options in Table 1, our view is as follows:
· Option 1: Given that the baseline behaviour of NCR would be OFF outside of the indicated ON duration, we think an additional explicit clarification on option 1 is not needed. To implement option 1, the gNB can simply determine not to include the flexible symbols in the ON duration.
· Option 2: At least for the NCR with SFI reception capability, we see no reasons not to support option 2. Option 2 should be supported and the corresponding capability signalling can be discussed in later phase.
· Option 3: The benefit from a new dynamic side control singalling of UL-DL TDD direction control seems not clear.

[bookmark: _Ref115423542]Table 1. Recommendations on UL-DL TDD direction control for NCR in [2].
	For the TDD UL/DL configuration of network controller repeater, at least semi-static TDD UL/DL configuration is needed for network-controlled repeater for links including C-link, backhaul link and access link. On the flexible symbols based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the following behaviours of the NCR-Fwd are considered:
-	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. 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



Proposal 3. Support option 2 at least for NCRs with SFI reception capability.
· 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. It means that no new side control signalling is needed.

Other aspects on SCI for NCR
In RAN1#110b-e meeting, it was discussed whether HARQ-ACK feedback for PDCCH carrying side control information is supported or not. From our understanding, the link quality of gNB-repeater link (either of C-link or backhaul link) would be better than that of gNB-UE link in general, since there is no reason to locate the repeater-MT antennas in such coverage hole. Therefore, we assume that the PDCCH conveying SCI for a repeater will be decodable always as long as the PDCCH for UEs works well. Thus, it is expected that the proposed HARQ-ACK feedback for PDCCH carrying SCI may introduce more latency without clear performance benefits.

Proposal 4. Do not introduce HARQ-ACK feedback for PDCCH carrying side control information.

In RAN1#110b-e meeting, it was agreed to support the sounding procedure for NCR-MT in C link. Since it was also agreed that simultaneous UL transmission of C-link and backhaul link is NCR capability (i.e., it will be supported per the NCR capability signalling), we suggest to differentiate the NCR-MT’s power control on SRS; one for TDMed transmission of C-link and backhaul link and the other one for the non-TDMed (e.g., FDMed or SDMed) transmission of C-link and backhaul link. For instance, the NCR-MT can be configured with two sets of power control parameters for TDMed SRS transmission and non-TDMed SRS transmission, respectively.

Proposal 5. Support separated NCR-MT’s power control parameters for TDMed SRS transmission and non-TDMed SRS transmission.
· E.g., the NCR-MT can be configured with two sets of power control parameters for TDMed SRS transmission and non-TDMed SRS transmission, respectively.

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 6. 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.
· A time instance, which is not associated with specific beam(s), is considered as OFF duration.
Proposal 2. For beam and ON-OFF indication purposes, RAN1 to support SCI with the following fields:
· Beam index indication field for  beam(s)
· Slot index indication field for the allocated beams
· Symbol index indication field (SLIV) for the allocated beams
· Frequency resource indication field (e.g., applicable band or CC list) for the allocated beams
· Panel and/or polarization indication field for the allocated beams
Proposal 3. Support option 2 at least for NCRs with SFI reception capability.
· 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. It means that no new side control signalling is needed.
Proposal 4. Do not introduce HARQ-ACK feedback for PDCCH carrying side control information.
Proposal 5. Support separated NCR-MT’s power control parameters for TDMed SRS transmission and non-TDMed SRS transmission.
· E.g., the NCR-MT can be configured with two sets of power control parameters for TDMed SRS transmission and non-TDMed SRS transmission, respectively.
Proposal 4. RAN1 to consider reduced monitoring occasion (MO) of SCI subject to the NCR capability.
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