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Introduction
During RAN#97-e meeting, RAN approved Rel-18 WID on NCR in RP-222673 [1][2]. It contains the following objectives:

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 signaling 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.
Specify control plane signaling and procedures [RAN2, RAN1]
· The configuration of signaling for side control information indication
· NOTE: Down-selection of solutions in section 7.2 of TR 38.867 is needed
Specify the solution of network-controlled repeater management (i.e., the identification and authorization/validation of NCR) [RAN3, RAN2]
· NOTE: Down-selection of solutions in section 8 of TR 38.867 is needed taking into account the feedback of other working groups (i.e., SA3 and SA5). From a security point of view, the feasibility of NCR validation procedure in solution 1 and the feasibility of solution 2 will be decided by SA3.The selected solution shall provide inter-vendor interoperability.

Study the RRM functions to be supported and specify the RRM requirements of NCR-MT if necessary [RAN2, RAN4]
Study and specify the RF and EMC requirements of NCR if necessary [RAN4]
Note: The existing requirements defined in RAN4 can be reused if applicable.
Note: The work in RAN4 for beam related is expected to start on FR2 first.

In this contribution, we focus on the RAN1-related aspects. In particular, we suggest changes to the standard to support the necessary side control information (SCI) for controlling the NCR-Fwd, namely, beamforming, UL/DL TDD configuration and ON/OFF information, and related signaling. 

NCR model and assumptions
A model of an NCR is given in TR 38.867 [3]. For convenience, we reproduce this model in Figure 1 below. 
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[bookmark: _Ref115354458]Figure 1. Model of NCR as captured in TR 38.867.

In this contribution, we focus on the case where the NCR-MT and the NCR-Fwd operate in the same frequency range, and at least one of the NCR-MT's carrier(s) is within the set of carriers forwarded by the NCR-Fwd. The discussion of other possible cases, such as when at least some of the NCR-MT's carriers and the set of carriers forwarded by the NCR-Fwd, are at least partially in different frequency ranges or bandwidth parts, can be postponed to future releases.


NCR model
One can entertain the model shown in Figure 2. What is pictured is the state of the NCR-Fwd. At each time instant , the NCR-Fwd state is completely specified by the quantities , , B-beam and A-beam, which reflect the side control information (SCI) agreed in the Rel-18 WID [2].
The granularity of the time index  can be slots, OFDM symbols, or whatever time-domain (TD) granularity agreed by 3GPP. For our purpose, we assume that the index  runs over OFDM symbols. The period  represents the time span that NCR-Fwd can "see:" NCR-Fwd time wraps around modulo . We assume that  is large enough so that new SCI indications do not overlap with old but not-yet-executed SCI indications. The exact value of  is irrelevant to our discussion. In the frequency domain (FD), we assume that the NCR-Fwd has been configured to forward signals within a specific band (or bandwidth part, carrier, and so on), which, once configured, does not change. The quantity  represents the number of TCI states of the NCR-MT. The network configures these and, as agreed in earlier discussions [1][2], they are eligible for the NCR-Fwd backhaul link. Last, the quantity  represents the number of beams available to the NCR-Fwd access link; this number does not exist in legacy specs and needs to be agreed upon between the network and the NCR, e.g., by signaling or by a pre-defined rule.
[image: ]
[bookmark: _Ref115348627]Figure 2. Model of NCR-Fwd function unit.

With the above, the network's job is to make sure that the state of the NCR-Fwd is correctly defined at all times. This is accomplished by exchanging SCI signals with the NCR-MT or enforcing pre-defined rules. Valid states are , regardless of tion, - and -, in which case the NCR-Fwd does not forward any signal, and , in which case the behavior of the NCR-Fwd is dictated by the configured values of tion, - and -. If at any time  any of the quantities , tion, - and - has not been configured, the behavior of the NCR-Fwd is as if . 
In the following, we provide our views on the detailed design of the NCR-Fwd state, the associated SCI, and the NCR behavior.



Discussion
Beam information
The following description, found in [3], is relevant to the design of the SCI related to beam information for the backhaul link:
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Regarding the use of "fixed" beams, we note that by appropriately configuring the TCI states of the NCR-MT, the gNB can always fix the beam of the C-link. As a consequence, the beam of the backhaul link is also fixed. Conversely, the NCR-MT can feature a single beam and still comply with the TCI framework. It follows that the use of fixed beams by the NCR-MT can be seen as transparent to the gNB, and therefore only adaptive beams need to be considered:
Observation 1.  By appropriately configuring the TCI states of the NCR-MT, the gNB can always fix the beam of both the C-link and the backhaul link. Therefore, "fixed beams" are not needed.
Proposal 1.  Fixed beams at NCR for both C-link and backhaul link do not need to be considered further. Only adaptive beams should be considered.

There is also the question of whether the NCR-Fwd can determine the beam of the backhaul link from the C-link's TCI states or whether an additional indication from gNB is needed. In Rel-16, multiple TCI states might be relevant for the C-link. For example, in the DL, there might be:
· a TCI state associated with a select SSB occasion;
· a TCI state associated with the latest decoded DCI from the serving cell;
· a TCI state indicated for the latest received PDSCH;
· and so on.

In the uplink, we also have a few possibilities:
· a TCI state indicated for the latest transmitted PUCCH; 
· a TCI state indicated for the latest transmitted PUSCH;
· a TCI state indicated for the latest transmitted SRS;
· and so on.

Although these states could be the same one, this is generally not true. Therefore, a way to select from one of the available TCI states of the C-link is needed. To reduce SCI signaling overhead, a pre-defined rule should be used whenever more than one C-link TCI states are eligible for the backhaul link. New signaling may also be acceptable, provided that it is semi-static signaling, i.e., the backhaul link only needs to be configured once during the initial NCR configuration. At least the new signaling should not be required very often, to reduce the signaling overhead.
In our understanding, the situation is different in Rel-17. The unified TCI framework dispenses with redundant TCI states and allows a single TCI state for downlink or uplink transmissions. Since only one TCI state is active for the C-link, this same state can be used for the backhaul link beam. Neither a pre-defined rule nor new signaling is therefore needed. We make the following observations and proposals.
Observation 2.  If the unified TCI framework is adopted for the C-link, the selection of the backhaul link beam is straightforward. No new signaling or pre-defined rules are needed. 
Proposal 2.  To determine the NCR-Fwd beam for the backhaul link from the TCI states of the C-link, strive after pre-defined rules to keep SCI signaling overhead low. Static new signaling can also be considered.

Regarding beam information to control the behavior of the access link, the following agreements are captured in TR 38.867 [3]:
[image: ]

In our view, both semi-static indications and dynamic indications may be needed. For example, beam information for the NCR-Fwd access link could be semi-statically signaled when it is associated with physical channels occurring periodically or semi-persistently, such as SS/PBCH in the DL and PRACH in the UL. Conversely, beam information related to PDSCH transmissions in the DL and non-preconfigured PUSCH transmissions in the UL may be advantageously signaled to the NCR using dynamic indications. Therefore, both dynamic and semi-static indications can be considered. Regarding the details of each indication and the maximum number of beams configured for the NCR-Fwd access link, these should be discussed during the RAN1#110-bis meeting.
Proposal 3.  For signaling beam information of access link for NCR-Fwd, consider both dynamic and semi-static indications.

Handling of flexible symbols
The following has been captured in TR 38.867 [3]:
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As explained earlier, the NCR-Fwd follows the TDD UL/DL configuration of the NCR-MT. There is no ambiguity for OFDM symbols configured as UL or DL symbols; if active, the NCR-Fwd forwards signals in the configured direction, UL or DL. For OFDM symbols configured as flexible symbols, the situation is more complicated. Some flexible symbols may behave as DL or UL symbols according to pre-defined rules. Some may be re-configured at "run-time" as DL or UL OFDM symbols via dynamic TDD UL/DL signaling. Yet some others may remain as flexible symbols. Below, we recap the general rules governing the behavior of flexible symbols, discuss the three options listed in TR 38.867 [3], and provide some recommendations.

Legacy behavior during flexible symbols
A UE can be configured with a cell-specific UL/DL TDD configuration [6]:
[image: ]
[bookmark: _Ref110865237]Figure 3. The tdd-UL-DL-ConfigCommon IE.

The above information element (IE) defines a -periodic time slot structure consisting of  DL OFDM symbols, followed by  flexible symbols, and ending with  UL symbols, where 
,
and whereas,  is an integer number, and , , ,  are signaled by IE tdd-UL-DL-ConfigCommon. This structure forms a UL/DL TDD pattern, illustrated in Figure 4. Generally, up to two cell-specific UL/DL TDD patterns can be configured. Moreover, the subcarrier spacing (SCS) of the active UL/DL BWP can be different from the reference SCS given by . For the sake of simplicity, we nonetheless gloss over these details and assume one UL/DL TDD pattern and subcarrier spacing  in our discussion.
[image: ]
[bookmark: _Ref110865121]Figure 4. A UL/DL TDD pattern.

The network can modify the UEs' UL/DL TDD configurations by signaling tdd-UL-DL-ConfigCommon IEs to some UEs or all of them. 
[image: ]
Figure 5. The tdd-UL-DL-ConfigDedicated IE.

Using tdd-UL-DL-ConfigDedicated IEs, a gNB may override flexible symbols into DL or UL symbols, i.e., , . Other overrides, i.e., , , and so on, are not allowed. This mechanism can accommodate different UL/DL traffic ratios. For example, some UEs with UL-intensive traffic may be configured so that all flexible symbols become UL symbols. However, for UEs served by an NCR, this only works if the NCR is aware of the UE's actual UL/DL TDD configuration and can relay UL and DL transmissions in flexible symbols. NCR awareness can be accomplished using pre-defined rules or dynamic UL/DL TDD configurations for flexible symbols.

Pre-defined rules for flexible symbols
Sec. 11.1 in [4] teaches that:
[image: ]
Hence, by scheduling (by a DCI) a PDSCH or a CSI-RS reception, the network can turn certain flexible symbols at the NCR-MT into DL ones. If active, the NCR-Fwd would follow suit and forward said PDSCH or CSI-RS (or, for that matter, whatever the DL traffic is, since the NCR-Fwd is agnostic to such matters) from the backhaul link and into the access link. The DCI itself, however, needs to be scheduled in DL-configured symbols. Similar behavior is specified for the UL. Figure 6 illustrates this mechanism. 
[image: ] 
[bookmark: _Ref111025588]Figure 6. Illustration of  and  symbol overriding.

Dynamic UL/DL TDD configuration of flexible symbols
The network can endow an NCR-MT with dynamic UL/DL TDD configurations using the slot format indicator (SFI) framework, while the UEs behind the NCR are still configured using semi-static UL/DL TDD configurations. Since the NCR-MT is configured to monitor PDCCH for DCI format 2_0, it can now receive DCIs in flexible symbols; see, e.g., [4], Sec. 11.1.1:
[image: ]

New dynamic side control signaling
Option 3 in the highlight box above opens up the possibility of introducing new dynamic side control signaling of UL/DL forwarding in flexible symbols. In our view, however, this alternative can be given lower priority and only introduced if already standardized solutions cannot satisfactorily handle flexible symbols.
Observation 3.  Side control information can also be considered to handle flexible symbols. However, solutions involving already standardized UE functionality should be favored whenever possible.

We sum up our findings in this section if the following observations and proposals:
Observation 4.  Option 1 is equivalent to setting the NCR-Fwd in the OFF state and is therefore not needed.
Proposal 4.  For handling the flexible symbols of UL/DL TDD configurations of NCR, Option 2, i.e., the NCR-Fwd follows the TDD operation of the NCR-MT as determined by SFI indication of scheduling by gNB. Option 3, i.e., new dynamic side control signaling of UL/DL forwarding, can be introduced if it is found that Option 2 cannot satisfactorily handle flexible symbols. 

ON/OFF information
ON/OFF information is recommented in TR 38.867 [3] to steer the behabior of the NCR-Fwd:
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We discuss first Option 1. We believe that explicit indication of ON/OFF information with a semi-static or periodic ON/OFF pattern is an effective way to combat interference originating from NCR. One can also consider dynamic ON/OFF state indications, although we are unsure whether those are needed. The reason is that to obtain good statistics, one typically needs to measure interference over a longer time, which points instead in the direction of semi-static or periodic mechanisms. In addition, DRX-like patterns for ON/OFF information can be considered for power saving. Note, however, that ON/OFF patterns and DRX-like patterns serve different purposes. More specifically, an NCR configured to an IDLE or INACTIVE state is expected to neither transmit nor receive any packet; an NCR configured to an OFF state, while not allowed to transmit or forward waveforms, might be expected to perform tasks that only involve receiving, such as listening to side control information on the C-link.
Regarding Option 2, the implicit indication of ON/OFF information via, e.g., beam or UL/DL TDD configuration, can also be discussed. 

Proposal 5.  For indicating ON/OFF information for controlling the behavior of the NCR-Fwd, RAN1 should consider Option 1, Option 2, or a combination thereof. For example:
1. Explicit semi-static and periodic ON/OFF patterns and explicit dynamic ON/OFF states can be considered to combat interference.
2. Explicit DRX-like patterns can be considered for power saving.
3. Implicit indication of ON/OFF information via, e.g., beam, UL/DL TDD configuration, or PC information can also be considered.

To give an example, Figure 5 shows an ON/OFF or activity pattern superimposed with a DL/UL TDD pattern. In this example, the activity pattern has a transmission periodicity of 8 slots, while a four-slot long UL/DL TDD pattern has been configured. When the activity pattern is applied, the resulting UL/DL TDD pattern becomes 8-slot long, during two of which the NCR-RU is switched OFF—indicated by dashes.

[image: ]
Figure 7. Composition of an ON/OFF pattern, or activity pattern, and a UL/DL TDD pattern.

[bookmark: _Hlk47387515]Conclusions
We made the following observations and proposals:
Observation 1.  By appropriately configuring the TCI states of the NCR-MT, the gNB can always fix the beam of both the C-link and the backhaul link. Therefore, "fixed beams" are not needed.
Observation 2.  If the unified TCI framework is adopted for the C-link, the selection of the backhaul link beam is straightforward. No new signaling or pre-defined rules are needed. 
Observation 3. Side control information can also be considered to handle flexible symbols. However, solutions involving already standardized UE functionality should be favored whenever possible.
Observation 4. Option 1 is equivalent to setting the NCR-Fwd in the OFF state and is therefore not needed.

Proposal 1.  Fixed beams at NCR for both C-link and backhaul link do not need to be considered further. Only adaptive beams should be considered.
Proposal 2. To determine the NCR-Fwd beam for the backhaul link from the TCI states of the C-link, strive after pre-defined rules to keep SCI signaling overhead low. Static new signaling can also be considered.
Proposal 3. For signaling beam information of access link for NCR-Fwd, consider both dynamic and semi-static indications.
Proposal 4. For handling the flexible symbols of UL/DL TDD configurations of NCR, Option 2, i.e., the NCR-Fwd follows the TDD operation of the NCR-MT as determined by SFI indication of scheduling by gNB. Option 3, i.e., new dynamic side control signaling of UL/DL forwarding, can be introduced if it is found that Option 2 cannot satisfactorily handle flexible symbols. 
Proposal 5. For indicating ON/OFF information for controlling the behavior of the NCR-Fwd, RAN1 should consider Option 1, Option 2, or a combination thereof. For example:
1. Explicit semi-static and periodic ON/OFF patterns and explicit dynamic ON/OFF states can be considered to combat interference.
2. Explicit DRX-like patterns can be considered for power saving.
3. Implicit indication of ON/OFF information via, e.g., beam, UL/DL TDD configuration, or PC information can also be considered.
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The Network-controlled repeater is modelled as Figure 5-1, which includes the NCR-MT and NCR-Fwd.

The NCR-MT is defined as a function entity to communicate with a gNB via a Control link (C-link) to enable exchange

of control information (e.g. side control information at least for the control of NCR-Fwd). The C-link is based on NR
Uu interface.

The NCR-Fwd is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB

and UE via backhaul link and access link. The behavior of the NCR-Fwd will be controlled according to the received
side control information from gNB.
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Figure 5-1: Conceptual model of network-controlled repeater

Additionally, at least one of the NCR-MT's carrier(s) should operate in the frequency band forwarded by the NCR-Fwd.
And the NCR-MT and NCR-Fwd operating in the same frequency band is prioritized for the study.

As baseline, same large-scale properties of the channel, i.c., channel properties in Type-A and Type-D (if applicable),
are expected to be experienced by C-link and backhaul link (at least when the NCR-MT and NCR-Fwd are operating in
same frequency band).
For the transmission/reception of C-link and backhaul link by NCR,

- The DL of C-link and DL of backhaul link can be performed simultancously or in TDM way

- The UL of C-link and UL of backhaul link can be performed in TDM way.

The multiplexing is under the control of gNB with consideration for NCR capability and simultancous transmission of
the UL of C-link and UL of backhaul link is also subject to NCR capability
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For the backhaul link and C-link, both fixed beam and adaptive beam can be considered at NCR, where the fixed beam
refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed. Beam correspondence is
assumed to apply for DL/UL of the backhaul link at NCR-Fwd, as well as the DL/UL of the C-link at NCR-MT.

As a baseline, the same TCI states as C-link are assumed for beams at NCR-Fwd for backhaul link if the NCR-MT's
carrier(s) is operating within the frequency band forwarded by the NCR-Fwd. In case that the adaptive beams are
adopted for C-link and backhaul link, the indication and determination of beams of backhaul link can be achieved by:

- Option 1: The beam of backhaul link is indicated by a new signaling. The new signalinlg 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, e.g., 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.
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At least for the access link, and at least for FR2, beam information is beneficial and recommended as the side control
information for a network-controlled repeater to control the behaviour of the NCR for the access link.

Regarding the access link beam indication, the beam of access link for NCR-Fwd is indicated by a beam index where
both dynamic indication and semi-static indication, including semi-persistent indication, are considered|

The time domain resource corresponding to an access link beam is explicitly determined based on the explicitly
indicated time domain resources per beam indication. A single beam indication can indicate one or multiple beams
Different parameters may be indicated for semi-static or dynamic beam indication.

Beam correspondence is assumed for the DL/UL of the access link at NCR-Fwd, i.e., a DL beam and a UL beam on the
access side which correspond to each other have the same beam index. The forwarding direction of an indicated beam in
access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration. The
forwarding behaviour (or the forwarding direction) of an indicated beam in access link in flexible symbols is separately
discussed in clause 6.3.
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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-
ConfigDedjcated), 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

The same TDD UL/DL configuration is always assumed for backhaul link and access link. Additionally, the same TDD
UL/DL configuration is assumed for C-link, backhaul link and access link if NCR-MT and NCR-Fwd operate in the
same frequency band
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—-- ASN1START
—-— TAG-TDD-UL-DL-CONFIGCOMMON-START

TDD-UL-DL-ConfigCommon : SEQUENCE {

referenceSubcarrierSpacing SubcarrierSpacing,

patternl TDD-UL-DL-Pattern,

pattern2 TDD-UL-DL-Pattern OPTIONAL, -- Need R
}
TDD-UL-DL-Pattern SEQUENCE {

d1-UL-TransmissionPeriodicity ENUMERATED {msOp5, msOpé25, msl, mslp25, ms2, ms2p5, ms5, msl0},

nrofDownlinkSlots INTEGER (0..maxNrofSlots),

nrofDownlinkSymbols INTEGER (0..maxNrofSymbols-1),

nrofuplinkslots INTEGER (0..maxNrofslots),

nrofUplinkSymbols INTEGER (0..maxNrofSymbols-1),

48

d1-UL-TransmissionPeriodicity-v1530 ENUMERATED {ms3, ms4} OPTIONAL -- Need R

11

TAG-TDD-UL-DL-CONFIGCOMMON-STOP
ASN1STOP





image7.png
P msec

uL

-

FLEX

DL





image8.png
—= ASN1START

—-— TAG-TDD-UL-DL-CONFIGDEDICATED-START

TDD-UL-DL-ConfigDedicated

slotSpecificConfigurationsToAddModList
slotSpecificConfigurationsToReleaseList

}
TDD-UL-DL-SlotConfig :
slotIndex

symbols

allDownlink

alluplink

explicit
nrofDownlinkSymbols
nrofUplinkSymbols

SEQUENCE {

SEQUENCE {
TDD-UL-DL-SlotIndex,
CHOICE {
NULL,
NULL,
SEQUENCE {
INTEGER (1..maxNrofSymbols-1)
INTEGER (1..maxNrofSymbols-1)

SEQUENCE (SIZE (l..maxNrofSlots)) OF TDD-UL-DL-SlotConfig
SEQUENCE (SIZE (1l..maxNrofSlots)) OF TDD-UL-DL-SlotIndex

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL

-— Need N
-— Need N

-— Need S
-— Need S
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If a UE is not configured to monitor PDCCH for DCI format 2 0, for a set of symbols of a slot that are indicated as
flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-
DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE

- the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding
indication by a DCI format

- the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a
corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
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For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-
ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-
ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 20 providing a format for the
slot using a slot format value other than 255

- if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH
monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2 0
indicates that the one or more symbols are downlink symbols

if an SFI-index field value in DCI format 2 0 indicates the set of symbols of the slot as flexible and the UE
detects a DCI format indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE
receives PDSCH or CSI-RS in the set of symbols of the slot
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ON-OFF information is beneficial and recommended for network-controlled repeater to control the behaviour of NCR-
Fwd.

The NCR-Fwd is always expected to be "OFF" unless otherwise explicitly or implicitly indicated by the gNB. This
applies regardless of the RRC state of NCR-MT. Indication (e.g., received when NCR-MT in RRC-connected) or DRX
state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not
precluded.

The following options can be considered to indicate the ON-OFF information from gNB to NCR for controlling the
behaviour of NCR-Fwd:

- Option 1: Explicit indication with ON-OFF state (e.g., via dynamic or semi-static signalling) or ON-OFF pattern
(e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)

- Option 2: Implicit indication via the signalling for other side-control information (e.g., beam, DL/UL
configuration, or PC information). It should be noticed that this example does not imply that PC information is
necessary or not.

Other solutions (e.g., potential combination of explicit and implication solution) can be further discussed in normative
phase.
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