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Introduction
In RAN#94-e meeting, a study item on NR network-controlled repeaters is approved and the corresponding description is provided in [1]. According to the SID, side control information required for NCR was discussed in the last meeting. Agreements made from the discussion are captured in Annex. 
In this contribution, we continue the discussion on the each candidate side control information to enable NR network-controlled repeaters.

NCR modelling and operation
Multi-carrier operation
In RAN1#109-e meeting, it was assumed that at least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in same frequency range. Also, it was prioritized to study the NCR-MT and NCR-Fwd operation in the same carrier [2]. In RAN#96, it was agreed to focus on in-band operation of NCR-MT and NCR-Fwd for NCR study [3].
However, it is natural for NCR-Fwd to be operated based on multi-carrier considering when it is being served by gNB with multi-carrier. To support NCR operating in multi-carrier while operating frequency of NCR-MT and NCR-Fwd to be remained in-band, when considering NCR-Fwd is operating in multiple frequency bands, it is desirable that at least one carrier of NCR-MT is within each of frequency band that NCR-Fwd operates. That is, considering NCR-Fwd is operating in multiple frequency band (i.e., frequency band 1, frequency band 2, and frequency band 3) as shown in Figure 1, it can be assumed that for each frequency bands that NCR-Fwd operates, at least one carrier within the frequency band is allocated for the operation of NCR-MT.
In such case, the operation of NCR-Fwd in each frequency band is to be associated with the signalling of NCR-MT in the carrier within the same frequency band. When considering NCR-Fwd operating in multiple carriers within certain frequency band and TCI states, Tx/Rx timing, TDD configuration indicated for NCR-MT is referred for the operation of NCR-Fwd, it is natural NCR-Fwd in a certain frequency band refers those configuration of NCR-MT for the carrier within the same frequency band. 
On the other hand, it needs to be discussed whether side control information for operation of NCR-Fwd in a certain frequency band can be differently indicated or commonly applied for each carrier in which NCR-Fwd operates within the same frequency band. When the NCR-Fwd operates based on the multi-carrier, a receiving UE of a signal transmitted by forwarding for each carrier can be different. In addition, the presence or absence of a signal/channel transmitted for each carrier can be different. Considering those, it will be necessary for NCR to perform forwarding by independently applying beam information and ON-OFF information for each carrier. However, in order to support this operation, the implementation complexity is expected to be increased. It needs to be discussed the necessity and possibility of those operations.

Proposal 1: At least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in the same frequency band. 
Proposal 2: Study whether side control information is indicated independently or commonly for the multi-carrier within same frequency band.

[image: ]
Figure 1. An example of multi-carrier operation of NCR

TDM/non-TDM operation
In last RAN1 #109-e meeting, whether the C-link and backhaul link of NCR should be based on TDM operation or simultaneous operation for both of the uplink and the downlink was discussed [2]. 

TDM operation between DL of C-link and DL of backhaul link

It is quite questionable for us that supporting TDM operation for the downlink of C-link and the downlink of backhaul link is helpful in terms of cost efficiency. Even though, at least the resources that potentially SS/PBCH block can be transmitted needs to be discussed when TDM operation of downlink between C-link and backhaul link is considered. By definition of TDM operation, NCR-MT and NCR-Fwd cannot operate simultaneously on the resource, which is reception of SS/PBCH block for NCR-MT and the downlink forwarding for NCR-Fwd. Therefore, the resource needs to be separated for NCR on which NCR-MT receives SS/PBCH block and NCR-Fwd forwards the SS/PBCH block. One of the simplest solution that can be considered is differentiating the SSB indices for the reception of NCR-MT and the forwarding of NCR-Fwd.

TDM operation between UL of C-link and UL of backhaul link

To support TDM operation between uplink of C-link and that of backhaul link, NCR operation for following case should be considered; NCR-Fwd is indicated/determined to be ON for a certain time resource and NCR-MT is scheduled for the uplink transmission on the very same resource. It is reasonable assumption that the most of uplink transmission of NCR is controlled by network via ON/OFF indication and uplink scheduling therefore uplink collision of NCR-MT and NCR-Fwd is avoided. However considering the resources for the PRACH transmission, it needs to be discussed that avoidance of conflict on the time resource that NCR-MT transmits PRACH and NCR-Fwd forwards PRACH from serving UEs since the PRACH resource that NCR-MT potentially transmits PRACH and the PRACH resource that NCR-Fwd may forward is shared.

Proposal 3: To support TDM operation for uplink of C-link and backhaul link, the behavior of NCR for the cell-specific resources should be discussed.

Side control information for NCR
Beam information
In this section, our view for the beam adaptation for the NCR deployed environment is provided.
For better explanation, specific example is considered. Considering the downlink beamforming for transmission of gNB is based on the finite number of directions, let us say 4, and the NCR-Fwd has finite number of directions for the beamforming of downlink transmission which is 4, then the effective number of beams for the cell is equal to 8. Those 8 beams can be differentiated by different SSB indices.
This example for beamforming operation is shown in Figure 2 and Table 1. In the example of Figure 2 and Table 1, four different downlink beam directions transmitted directly from the gNB through SSB #0, #1, #2, and 3 are distinguished, and four DL beam directions forwarded and transmitted by NCR-Fwd, i.e., SSB #4, #5, #6, #7, can be distinguished. The UE can perform measurement on the direct link from the gNB through SSB #0 ~ #3, and the UE can also perform measurement on the forwarding link from NCR-Fwd through SSB #4 ~ #7.
On the time resource that SSB #0, #1, #2, and #3 is transmitted, gNB can transmit downlink on different directions by applying Tx beam 0, 1, 2, and 3. In that specific resources, NCR-Fwd needs not to be operated (i.e., OFF operation of forwarding link) for preventing the signal transmitted on the direct link from gNB and the signal transmitted on the forwarding link from the NCR-Fwd to be combined.
On the other hand, on the time resources that SSB #4, #5, #6, and #7 is transmitted, NCR-Fwd can transmit downlink via forwarding on different directions by applying Tx beam A, B, C, and D. In such case, on the time resource that SSB #4, #5, #6, and #7 is transmitted, it can be considered that gNB transmits SSB for NCR-Fwd with the best beam direction. It is illustrated in the Figure 2 that the best beam direction for gNB to NCR is Tx beam 2 for gNB, therefore on the time resources that SSB #4, #5, #6, and #7 is transmitted, gNB transmits downlink on the direction of Tx beam 2.

Proposal 4: It should be considered for NCR-Fwd not transmitting forwarding signal on the time resource for certain indices of SSB.
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Figure 2. An example of SSB transmission of gNB and NCR

Table 1. An example of SSB transmission of gNB and NCR
	
	SSB#0
	SSB#1
	SSB#2
	SSB#3
	SSB#4
	SSB#5
	SSB#6
	SSB#7

	gNB
	Tx Beam 0
	Tx Beam 1
	Tx Beam#2
	Tx Beam 3
	Tx Beam 2
	Tx Beam 2
	Tx Beam 2
	Tx Beam 2

	NCR-Fwd
	OFF
	OFF
	OFF
	OFF
	Tx Beam A
	Tx Beam B
	Tx Beam C
	Tx Beam D



Access link beam adaptation

For beamforming operation of NCR-Fwd on the access link, the association between SSB indices that NCR-Fwd forwards and the downlink Tx beam that NCR-Fwd applies can be considered.
To be specific, similar to the TCI state configured for the UE, defining the TCI state in downlink transmission perspective and mapping that TCI state ID with SSB index via QCL relationship can be considered. In that case, TCI state ID can be indicated by gNB to indicate the downlink Tx beam that NCR-Fwd applies. On the time resource that certain TCI state ID is indicated by gNB to NCR, NCR-Fwd should transmit downlink signal applying the indicated Tx beam for the transmission of source SSB corresponding to the TCI state ID. In this case, on the time resource that each source SSB is transmitted, the NCR-Fwd may determine the downlink Tx beam direction without a separate beam indication, and the downlink Tx beam direction according to the SSB indices may be determined by NCR implementation.
Alternatively, without the NCR-Fwd knowing the association information between the SSB indices and the downlink Tx beam, on all time resources including the time resource for forwarding the SSB, the downlink Tx beam direction to be applied can be determined according to the beam indication from gNB. In this case, the gNB may indicate a beam index applied for each time resource for beam indication, and the downlink Tx beam direction applied by the NCR-Fwd for each beam index can be up to implementation of NCR.
In the last meeting, it was agreed that beam correspondence between downlink/uplink is assumed for the access link of NCR-Fwd [2]. Therefore, the indication method of the downlink Tx beam can also be applied for the determination of the uplink Rx beam.

Proposal 5: The necessity of association information between resource for SSB transmission and downlink Tx beam for NCR-Fwd should be discussed.

Backhaul link beam adaptation

It was agreed in the last meeting [2] that for the beam of backhaul link of NCR-Fwd, same TCI state is assumed which is configured for the operation of NCR-MT. To support this, it needs to be discussed that which of TCI states among multiple configured TCI states for NCR-MT is to be applied for downlink reception of NCR-Fwd.
· For this, it can be assumed that the TCI state applied to NCR-Fwd in a specific time resource is always same as the TCI state applied to NCR-MT in the corresponding time resource. In this case, it needs to be discussed the determination of the TCI state applied to NCR-Fwd on a time resource where NCR-MT does not perform downlink reception.
· Alternatively, the TCI state applied to the NCR-Fwd can be configured or determined independently of the TCI state currently applied to the NCR-MT. In this case, a method of indicating/determining the TCI state applied to the NCR-Fwd needs to be discussed.
A method of determining a beam direction applied for uplink transmission to the backhaul link of NCR-Fwd also needs to be discussed. Considering that the uplink to the C-link and the uplink to the backhaul link operates in TDM manner, it is not desirable that the uplink Tx beam of NCR-Fwd on a certain time resource is determined by the same uplink Tx beam of NCR-MT on the same time resource.
Considering this, in order to determine a beam applied to NCR-Fwd independently from a beam applied to NCR-MT in a time resource where NCR-MT does not transmit or receive, the following methods can be considered.
· The beam applied to the NCR-Fwd is explicitly indicated
· The beam applied to the NCR-Fwd is same with the beam applied to the NCR-MT for the specific signal/channels
· The beam applied to the NCR-Fwd is same with the most recent beam applied to the NCR-MT

Proposal 6: A method for determining the TCI state applied to the NCR-Fwd independently from the TCI state applied to the NCR-MT is necessary.

ON-OFF information
Explicit/implicit indication of ON-OFF information

For ON-OFF information of NCR-Fwd, explicit indication with ON-OFF operation and implicit indication via the signaling for other information were discussed in the previous meeting.
It seems hard to apply implicit indication only without introducing explicit ON-OFF indication for ON-OFF operation of NCR-Fwd. For example, if the ON-OFF operation of the NCR-Fwd is implicitly determined by the presence or absence of beam information indicated in the NCR-Fwd, an indication of the beam information is required for every single unit of time even NCR-Fwd is operating as OFF for ON-OFF determination. If the beam indication is not supported (e.g., FR1), or if the beam information is maintained for a certain period of time, supporting implicit indication of ON-OFF operation without explicit indication seems rather inefficient.
On the other hand, while supporting an explicit indication of ON-OFF operation, it is worth considering using an additional implicit indication of ON-OFF operation. For example, it can be determined implicitly by NCR that the operation of NCR-Fwd is OFF for the time resource where beam information is not indicated when beam indication is supported by NCR. Another considerable option is, NCR-Fwd operating as OFF on the specific time resources, for example, time resources that slot format is not provided by DL-UL TDD configuration or determined as flexible.

Proposal 7: Support explicit indication with ON-OFF operation of NCR-Fwd. In addition to that, implicit ON-OFF indication via beam indication or DL-UL TDD configuration can be considered.

ON-OFF operation in SSB resource

The ON-OFF operation of NCR-Fwd on resources where SSB(s) is/are transmitted was discussed in the previous meeting. As mentioned in the section 3.1, the NCR-Fwd needs to be performed forwarding operation only for some SSB indices among all SSBs transmitted by the gNB, and to operate as OFF on the time resource where the remaining SSB indices are transmitted. Considering this, it is not appropriate for the NCR-Fwd to operate always as ON on time resources where SSBs are transmitted by gNB. Instead, if the NCR-Fwd can determine whether the SSB is to be forwarded or not, it can be determined by the NCR that NCR-Fwd operates as ON always on the time resource where SSB is forwarded by NCR-Fwd. Alternatively, it can be considered that the NCR-Fwd determines the ON-OFF operation according to the ON-OFF indication from the gNB even on the time resource where SSB is transmitted.

Proposal 8: It is not desirable for NCR-Fwd to operate as ON always on the time resource where SSB is transmitted.

DL-UL TDD configuration information
In previous RAN#109-e meeting, it is agreed that semi-static TDD UL/DL configuration for both backhaul link and access link at NCR-Fwd can be applied by NCR-MT configured [2]. Meanwhile, additional adaptation of dynamic UL/DL resource needs to be discussed.
If considering practical live networks have an application of fixed/identical TDD configuration among their cells, it seems reasonable to not support of dynamic UL/DL indication for NCR. In this case, it needs to be discussed NCR-Fwd operation of flexible resource(s) configured from semi-static TDD UL/DL configuration. For example, it can be adopted to consider as “OFF” for those flexible resource(s) to prevent unexpected operation.
But, when NCR is deployed in the environment of indoor hotspot and FR2 for example, a dynamic adjustment of UL/DL resource would be beneficial since indoor circumstance probably has controllable interference with fewer UEs existence compared to the macro cell site. In this case, UL/DL TDD information of the flexible resource(s) configured by semi-static TDD configuration can be dynamically indicated. One option can consider for dynamic indication would be allocating dynamic TDD information directly for NCR-Fwd by indicating from gNB to NCR-MT via side control information. Another option can be NCR-Fwd reuses the dynamic TDD information of NCR-MT indicated by SFI from DCI format 2_0. If there flexible resource(s) still remains after dynamic indication, this resource(s) can be considered as “OFF” state.
Consequently, it can be discussed further usage of flexible resource(s) at NCR-Fwd from semi-static UL/DL TDD configuration.

Proposal 9: Discuss further the usage of flexible resource(s) configured by semi-static UL/DL TDD configuration.

Timing information to align Tx/Rx boundaries
[bookmark: _GoBack]In the previous meeting RAN1#109-e, there was a consensus for DL-Rx and/or UL-Tx timing at NCR-Fwd backhaul link can reuse those timings of NCR-MT [2]. Meanwhile, DL-Tx and/or UL-Rx timing at NCR-Fwd side of access link has not yet made a decision.
If NCR is able to forward the received signal without delay, it can be assumed that DL-Tx and/or UL-Rx timing of access link is aligned with DL-Rx and/or UL-Tx timing of backhaul link respectively at NCR-Fwd. However, NCR supports beam adaptation that additional feature from conventional RF repeater so forwarding received signal with beam adaptation at NCR may cause larger internal delay than legacy relay method. When taking the internal delay (δD) into account, the timings toward access link can be calculated as following
· DL transmission timing = DL reception timing from backhaul link + δD,
· UL reception timing = UL transmission timing to backhaul link - δD
Internal delay might be controlled by manufacturer implementation. But if an internal delay is too large or has large amount of deviation to deal with, for example, NCR may have performance difference between manufacturers or its class, so internal delay can vary. This kind of internal delay, e.g. delay exceeding cyclic prefix, may impact on the gap symbols between DL symbol and UL symbol from access link. In this case, it may be necessary to report the value δD through side control information.

Proposal 10: To define DL-Tx and UL-Rx timing for access link of NCR-Fwd, the internal delay at the NCR-Fwd is considered.
· DL transmission timing = DL reception timing from backhaul link + δD, 
· UL reception timing = UL transmission timing to backhaul link - δD
Proposal 11: If the amount of internal delay (δD) required to forward at the NCR-Fwd is not negligible, it can be considered to support reporting the required internal delay to the gNB.

Power control information
In this section, considerable points for supporting Tx power adaptation is discussed.

Beam specific power control 

Considering the real deployment scenario for a cell such as complex geometry and abundant blockage, the downlink coverage of NCR-Fwd can be different according to where the direction of beam is targeting for. In such case, it can be considered that applying different Tx power amplifying gain to each of downlink beam direction of NCR-Fwd. On the other hand, downlink coverage of NCR-Fwd can be different according to the beam direction of NCR-Fwd due to the difference of effective channels. In that case, applying different Tx power amplifying gain to each of downlink beam direction of NCR-Fwd can be considered to align coverage depending on the beam direction.
The uplink Tx power for NCR-Fwd for forwarding operation can be different depending on the uplink beam direction of backhaul link to achieve similar coverage due to the different channel condition such as pathloss between gNB and NCR-Fwd according to uplink beam direction of backhaul link. It needs to be considered in such case that different uplink Tx power, i.e., amplifying gain, depending on the uplink transmission direction of backhaul link for NCR-Fwd is applied.
In conclusion, studying on applying different amplifying gain of NCR-Fwd for uplink Tx on backhaul link and downlink Tx on access link seems beneficial.

Proposal 12: If transmit power control of NCR-Fwd is supported, applying different amplifying gain depending on the beam direction is necessary for both uplink transmission on backhaul link and downlink transmission on access link.

Semi-static/dynamic indication of amplifying gain

Due to the stationary characteristic of NCR, it is natural that amplifying gain for NCR transmission is not expected to be changed frequently for maintaining appropriate coverage of NCR. Therefore determining the amplifying gain of NCR-Fwd in static or semi-static manner is desirable.
Besides the maintaining coverage perspective, it should be noted that the signal forwarded by NCR-Fwd can cause interference to other nodes in the network. The presence of victim UE or the received interference level in victim UE’s point of view can be different depending on the time resource where NCR-Fwd is forwarding downlink on the access link. Accordingly the downlink power adjustment of NCR-Fwd can be considered in accordance with the presence of victim UE or the level of interference that victim UE is going through. For example, the downlink transmit power of NCR-Fwd can be lowered when the interference due to NCR-Fwd is significant, or the NCR-Fwd can transmit with high power when the interference due to NCR-Fwd is negligible. Same principle can be applied for the uplink transmission of NCR-Fwd on backhaul link, i.e., transmit power adjustment according to interference level or presence of victim UE. To be specific, the uplink transmit power of NCR-Fwd on backhaul link should be adjusted according to the interference to uplink transmission of other UE in the cell.
As discussed above, whether the UE affected by the interference due to the transmission of NCR-Fwd is present or not and the traffic of that UE changes dynamically. Therefore dynamic adjustment of amplifying gain of NCR-Fwd also should be considered.
In conclusion, as a candidate solution for power control of NCR, applying the default amplifying gain on uplink and downlink transmission of the NCR-Fwd for general condition, and adjusting the amplifying gain dynamically by offset for interference condition can be discussed.

Proposal 13: If transmit power control of NCR-Fwd is supported, both of semi-static and dynamic amplifying gain indication needs to be considered.

Summary
In this contribution, we discuss the necessity of each candidate side control information to enable NR network-controlled repeaters. From the discussion, we obtained following proposals.

Proposal 1: At least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in the same frequency band. 
Proposal 2: Study whether side control information is indicated independently or commonly for the multi-carrier within same frequency band.
Proposal 3: To support TDM operation for uplink of C-link and backhaul link, the behavior of NCR for the cell-specific resources should be discussed.
Proposal 4: It should be considered for NCR-Fwd not transmitting forwarding signal on the time resource for certain indices of SSB.
Proposal 5: The necessity of association information between resource for SSB transmission and downlink Tx beam for NCR-Fwd should be discussed.
Proposal 6: A method for determining the TCI state applied to the NCR-Fwd independently from the TCI state applied to the NCR-MT is necessary.
Proposal 7: Support explicit indication with ON-OFF operation of NCR-Fwd. In addition to that, implicit ON-OFF indication via beam indication or DL-UL TDD configuration can be considered.
Proposal 8: It is not desirable for NCR-Fwd to operate as ON always on the time resource where SSB is transmitted.
Proposal 9: Discuss further the usage of flexible resource(s) configured by semi-static UL/DL TDD configuration.
Proposal 10: To define DL-Tx and UL-Rx timing for access link of NCR-Fwd, the internal delay at the NCR-Fwd is considered.
· DL transmission timing = DL reception timing from backhaul link + δD, 
· UL reception timing = UL transmission timing to backhaul link - δD
Proposal 11: If the amount of internal delay (δD) required to forward at the NCR-Fwd is not negligible, it can be considered to support reporting the required internal delay to the gNB.
Proposal 12: If transmit power control of NCR-Fwd is supported, applying different amplifying gain depending on the beam direction is necessary for both uplink transmission on backhaul link and downlink transmission on access link.
Proposal 13: If transmit power control of NCR-Fwd is supported, both of semi-static and dynamic amplifying gain indication needs to be considered.
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Annex
Following agreements were made in RAN1#109-e meeting [2].
	Agreement
Capture the following model of network-controlled repeater in TR 38.867.
[image: ]
· The NCR-MT is defined as a function entity to communicate with a gNB via Control link (C-link) to enable the information exchanges (e.g. side control information). The C-link is based on NR Uu interface.
· Note: Side control information is at least for the control of NCR-Fwd
· 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. 

Agreement
At least for FR2, beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for access link
· FFS: Detailed mechanism of indication.
· Note: There are no supporting evaluation results on FR1 at this point to reach similar conclusion

Agreement
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.

Agreement
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.
· FFS: handling of flexible symbols
· Note1: The same TDD UL/DL configuration is always assumed for backhaul link and access link
· Note2: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if NCR-MT and NCR-Fwd are in the same frequency band.

Agreement
For the timing of NCR, the following assumption is considered as baseline:
· The DL receiving timing of the NCR-Fwd is aligned with the DL receiving timing of the NCR-MT.
· The UL transmitting timing of the NCR-Fwd is aligned with the UL transmitting timing of the NCR-MT.
· FFS: the impact of internal delay on the following timing relationships:
· The DL receiving timing and DL transmitting timing of the NCR-Fwd
· The UL transmitting timing and UL receiving timing of the NCR-Fwd

Agreement
ON-OFF information is beneficial and recommended for network-controlled repeater to control the behaviour of NCR-Fwd.
· FFS: Detailed mechanism of ON-OFF indication and determination
· FFS: explicit indication or implicit indication of ON-OFF information
 
Agreement
Both the dynamic indication and semi-static indication can be considered for the beam of access link for NCR-Fwd.
· FFS: the details of each indication
· FFS: the maximum number of beams configured for NCR-Fwd access link

Agreement
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 information (e.g., beam, DL/UL configuration, or PC information)
· Note: 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.

Agreement
Capture the following assumption of network-controlled repeater in TR 38.867.
· At least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in same frequency range.
· The NCR-MT and NCR-Fwd operating in the same carrier is prioritized for the study.

Agreement
Capture the following assumption of network-controlled repeater in TR 38.867.
· As baseline, same large-scale properties of the channel, i.e., 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 operating in same carrier). 

Agreement
As baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd.
· FFS: additional indication from gNB to determine the beam at NCR-Fwd for backhaul link or implicit determination of the beam at NCR-Fwd for backhaul link 
Note: the same assumption of the beam correspondence is applied for DL/UL of the backhaul link at NCR-Fwd as the DL/UL of the C-link at NCR-MT.

Agreement
The beam correspondence is assumed for:
· the DL/UL of the access link at NCR-Fwd

Agreement
Recommend to capture the following observation in TR 38.867:
· The benefits of power information used to control the behavior of NCR-Fwd for the DL of access link and/or UL of backhaul link are observed by the following inputs:
· [Source-1, Huawei] shows that for the uplink transmission via NCR, a fixed NCR amplifying gain may lead to interference to the gNB or NCR UL coverage loss. For the downlink transmission via NCR, a fixed NCR amplifying gain may lead to NCR RU saturation or NCR DL coverage loss.
· [Source-2, vivo] shows that the optimal system performance can be achieved when repeater’s gain is set to a proper value.
· [Source-3, ETRI] shows that dynamic repeater gain/power control can provide additional SINR gain over semi-static repeater gain/power configuration.
· [Source-4, Ericsson] mentions that the gain control is needed for self-interference management due to repeater oscillation.
· This agreement does not change the prioritization of PC
 
Agreement
The controlling of the amplifying gain of NCR-Fwd is considered to enable the power control of NCR-Fwd if PC is recommended as side control information for NCR in Rel-18
· FFS: Controlling of the transmission power of NCR-Fwd
 
Agreement
Recommend to capture the following examples of the transmission/reception of C-link and backhaul link by NCR in TR 38.867.
· The DL of C-link and DL of backhaul link can be performed simultaneously or in TDM way.
· The UL of C-link and UL of backhaul link can be performed in TDM way
· Note-1: Multiplexing is under the control of gNB with consideration for NCR capability
· Note-2: Simultaneous transmission of the UL of C-link and UL of backhaul link is subject to NCR’s capability
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