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0. Introduction
In RAN1#109e meeting, the SI on NCR is initialized. According to the companies’ inputs, discussion on following essential aspects are summarized as below:
· Modelling and terminology of NCR
· Side control information: Beam information
· Side control information: ON-OFF information
· Side control information: TDD information
· Side control information: Timing information
· Side control information: PC information
Companies are encouraged to provide the inputs for corresponding topics.
1. Topic-1: Modelling and terminology of NCR
As mentioned by companies that the terminology along with the reference modelling of NCR should be defined for this SI to facilitate the discussion. Based on the views shared by many companies e.g., contribution from [Huawei, ZTE, vivo, Sony, Samsung, Lenovo, CMCC, DoCoMo, LG, Ericsson, ETRI, QC] with corresponding illustration, compared to the legacy RF repeater, additional component to enable the communication between gNB and NCR to receive the control information is also needed.  Regarding the protocol structure of this component, since it’s mainly determined by the design of side control information and others, it’s better to consolidate it later and according to the scope of this SI, supports of L1/L2 functionality can be the baseline. Then, the following including the modelling of network controlled repeater, definition of functionality and terminology are proposed by FL:
Proposal 1-1: Recommend to capture the following model of network-controlled repeater in TR 38.867.
[image: ]
· The NCR-MT is defined as a component to maintain the Control link (C-link) between gNB and NCR to enable the information exchanges (e.g., side control information). The C-link is based on NR Uu interface and in same frequency band as Forwarding-link (F-link as described below).
· The NCR-RU is defined as a component to perform the analog pass-through of all data between gNB and UE via F-link for backhaul (FLB) and F-link for service (FLS). The behavior of F-link will be controlled according to the received side control information from gNB. 
· Note: As the baseline, the L1/L2 functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.	
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	We are considering two groups of antennas (or antenna panels), one for NCR-MT and the other one for NCR-RU. In this assumption, the antennas (or antenna panels) for NCR-MT can be utilized for both SCI reception and forwarding the RF signals.
The figure in proposal 1-1 may be aligned with our thoughts from protocol-stack perspectives.
However, from antenna configuration perspectives, do you assume three groups of antennas (or antenna panels), i.e., one for NCR-MT and one for NCR-RU to the gNB side and one for NCR-RU to UE side?
We think the system model should be able to cover the possible implementations including above examples.
Maybe we could start from assuming two different protocol stacks for control plane and user plane, respectively. With this approach, we may not need to struggle to newly define C-link, FLB, FLS, etc.

	vivo
	For the 2nd bullet, the F-link may behave based on indication of legacy signalling, e.g., SIB may inform semi-static TDD. It is not precise to restrict that the F-link is only controlled by side control information.
· The NCR-RU is defined as a component to perform the analog pass-through of all data between gNB and UE via F-link for backhaul (FLB) and F-link for service (FLS). The behavior of F-link will be controlled according to the received side control information from gNB. 
For the note, we assume that L3 functionality is also supported by MT, the beam management of FLB and C-link can reuse legacy procedure, i.e., DCI MAC CE and RRC will be used as the beam management signalling. 
· Note: As the baseline, the L1/L2/L3 functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.


	Ericsson
	We should properly differentiate between the antennas used for donor/backhaul and service/access links, respectively, e.g., BS-side and UE-side antennas. Contrary to ETRI, we don’t think separate antennas are needed/motivated for the MT and forwarding functions towards the gNB. Since it is not apparent how the MT and forwarding will be separated, we think it is more appropriate to use MT function and forwarding function instead of components.
In addition, also the MT can include an RU, we think that term should be avoided for the forwarding function. Among other things, this would require an extensive specification of forwarding antenna configuration whereas a joint antenna would eliminate that need. Considering inband operation, we don’t see any need for separate MT and forwarding antennas towards the gNB.
Assuming shared BS-side antennas, we provide one version of suitable terms in our contribution and other companies provide others. In particular, we think that we should properly differentiate between the different repeater links and base repeater terminology on terminology from similar fields (e.g., Rel-17 repeaters, NTN) where the terms donor and service links are used. Other companies have used backhaul and access links related to IAB. Either is fine by us. If companies think a separate control link is needed, it can also be included. Using the term forwarding for both access and backhaul links opens up for misunderstandings.
Finally, it is not RAN1’s responsibility to define the protocol structure of the NCR-MT. RAN1 specifies RAN1 functionality within the RAN1 realm. The necessary protocols will result from that.

	Nokia
	It may help clarify in this case that side control information here includes, L1/L2 signaling, higher layer dedicated config, and potentially system information.  
Additionally, it is unclear if the diagram is intended to indicate that  NCR C-link is bi-directional.  We believe more discussion is necessary regarding whether the NCR control interface must be bi-directional, or whether the NCR can be controlled via DL signaling exclusively.

	Apple 
	· In general, our preference is to use ‘function entity’ as in current high-layer specification (e.g., MAC spec) to define the ‘NCR-MT’ and ‘NCR-RU’, instead of ‘component’. The reason is to avoid misinterpretation on the reference model for real implementation. 
· On the exact terms, we slightly prefer to use ‘backhaul’ link and ‘access link’. For each ‘backhaul’ link or ‘access link’, there are still two directions, one is ‘reception’ and the other is ‘forwarding’. For example, ‘forwarding’ and ‘reception’ for ‘backhaul’ link and ‘access link’ can be termed as ‘F-B’ and ‘R-B’, ‘F-A’ and ‘R-A’ respectively. 

	CATT
	1.regarding the note, we suggest to change it to:
   As the baseline, at least  L1/L2 functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.
· It may not be necessary to have the drawing of  internal of the NCR (MT RU antenna etc), since the understanding/implementation of each companies may be different. The important and necessary part is the interations (links) between NCR/gNB/UE

	Lenovo
	We are generally fine with the model. We have two suggestions as shown below. The reason for the first change is that not only data but also control information will be forwarded by repeater. The reason for the second change is that backhaul is always paired with access.
· The NCR-RU is defined as a component to perform the analog pass-through of all data information between gNB and UE via F-link for backhaul (FLB) and F-link for accessservice (FLAS). The behavior of F-link will be controlled according to the received side control information from gNB. 


	NEC
	We agree in general. And there are some suggestions on the first bullet:
1. For the first bullet, in-band or out-band is not discuss yet, it’s too early to limit the resource carried the exchanging information.
2. Capability information for repeater is important for gNB to determine the side control information, we think them should be one of the exchanged information too. 
The NCR-MT is defined as a component to maintain the Control link (C-link) between gNB and NCR to enable the information exchanges (e.g., side control information, capability information). The C-link is based on NR Uu interface and in same frequency band as Forwarding-link (F-link as described below).

	NTT DOCOMO
	We support the proposal. We also assume that NCR has NCR-MT to receive side control information and NCR-UR for amplify-and-forward the signals from gNB/UE.

	AT&T
	We prefer to use access, backhaul, and control links for simplicity. We are open to considering both cases where the MT shares spectrum/antennas with the RU or has a separate antenna and operates out-of-band from the access and backhaul links.

	Intel 
	We support the proposal. 
For the note, we support CATT’s suggestion that ‘at least’ L1/L2 functionality is assumed be supported by the NCR-MT. 


	CMCC
	We support to have a clear definition for the links among gNB, NCR and UEs, which will align the language and facilitate the further discussions. Whether those definition would be captured in the spec depends on the future discussion and normative works. 
From our understanding, the control link of MT and the forwarding link for backhaul could share the same antenna or antenna panels to communicate with gNB. And the function of NCR-RU part only contains forwarding and amplifying. Only radio component exists in the NCR-RU part without any protocol stack. And the NCR-MT which has a protocol stack will control the work of the NCR-RU.
We share a similar view that the link between gNB and NCR and the link between NCR to UE for the data forwarding should be defined or identified clearly. For the naming issue, we slightly preferred the backhaul link and access link for the data forwarding. Or we could just change the forwarding link for service (FLS) to forwarding link for access (FLA) to align with IAB. 
To fully reflect the content of WID, the note in the 3rd bullet could be updated as below. This is similar as vivo’s proposal but with some editorial updates.
· Note: As the baseline, the L1/L2 functionality and the associated configurations are is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.


	ZTE
	We support this proposal to model the general functionality of the repeater. 
0. 
1. Regarding the detailed assumption and clarification on the RF configuration, e.g., antenna, it’s covered by the further clarification via the proposal below. And the whole model is done from functionality perspective if we change the component to functionality.
2. For the terminology, it’s also fine to update it as forwarding for access if preferred by majority, but keep the different as C-link and FLB is certainly needed to for different functionality.
Meanwhile, as stated in the scope, the NCR, e.g., the forwarding behavior will be under the control of the network via side control information, we need to clarify it in the model. Similar comments to the inband part, it has already defined in the scope as general assumption.
3. For the terminology, to address the potential ambiguity, e.g., also the MT can include an RU, we may can update the NCR-RU as NCR-FU (forwarding unit).
For the L1/L2 functionality, taking it as the baseline is aligned with the scope. It can be further updated based on the progress in future.

	Rakuten
	We have similar view as ZTE. Regardless of the agreement on capturing in TR, for the future discussion, it would be good to have agreements on some terminology definition.

	Sony
	For the first bullet, the information exchanged between the gNB and the NCR-MR component can be described more accurately. From the SID, only side control information and information for smart repeater management, including identification and authorization, needs to be exchanged.
In our view, NCR-RU is controlled via side control information or OAM procedures, only. The side control information, however, might be implicitly extracted from, e.g., SIB information intended for the NCR-MT, such as UL/DL TDD configuration and timing advance information. The sentence “The behavior of F-link will be controlled according to the received control side information from gNB,” in the second bullet, can be kept.
Regarding the note, we prefer the formulation “Note: As the baseline, at least the L1/L2 functionality …” We think that supporting higher layers at the NCR-MT can significantly reduce the integration effort.

	MediaTek
	We share a similar view that the control link of MT and the forwarding link for backhaul could share the same antenna or antenna panels to communicate with gNB. We think the intention of FL’s proposal is more like to define functionality but not ‘a component’, as Apple proposed.  
We also agree with CATT to add “at least” because RRC configuration is necessary. 

	Spreadtrum
	We think a clear definition for the links among gNB, NCR and UEs considering the reception and transmission is necessary, Apple’s suggestion is fine.

	Fujitsu
	We generally support the proposal. We think some clarifications on the terminology ‘side control information’ may be necessary. 

	LG
	In terms of structure of NCR, we have similar view with the proposal.
However, for the first bullet, there is a concern about the restriction that C-link and F-link should be in the same frequency band. We have not yet discussed the possibility of multi-carrier operation of NCR, and if QCL can be assumed between C-link and F-link, it is not necessarily limited to the same frequency band. For example, it may be considered that C-link and F-link operate on different carriers, and it may also be discussed that C-link operates as a single carrier but F-link operates as a multi-carrier.
For the second bullet, it is also discussed that the operation of the RU is controlled by the configuration given to the MT. For example, the DL/UL of the RU may be determined by the TDD configuration provided by the MT. It seems that the current expression can be interpreted as that the F-link is controlled only through side control information. Therefore, it is preferred to express it in such a way that side control information is used to control the behavior of F-link. 

	CEWiT
	Support the proposal

	Huawei, HiSilicon
	We suggest to reuse the terminology from SID as much as possible. It is more accurate to replace “analog” by “amplify-and-forward”. The term “service” seems like an application layer terminology, and we suggest use “access”. Moreover, the note is not needed. As a baseline assumption for 9.8.2, L1/L2/L3 are supported. We propose to revise as:
Proposal 1-1: Recommend to capture the following model of network-controlled repeater in TR 38.867.
·  The NCR-MT is defined as a component to maintain the Control link (C-link) between gNB and NCR to enable the information exchanges (e.g., side control information). The C-link is based on NR Uu interface and in same frequency band as Forwarding-link (F-link as described below).
· The NCR-RU is defined as a component to perform the analog pass-through of all data amplify-and-forwarding of the signals between gNB and UE via F-link for backhaul (FLB) and F-link for service (FLS) access (FLA). The behavior of F-link will be controlled according to the received side control information from gNB. 
· Note: As the baseline, the L1/L2 (and its configuration) functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.


	Samsung
	We think that NCR-RU is a layer-1 component, the mentioning of “all data” is not appropriate. Also, the term “link for backhaul” and “link for service” may imply a higher layer functionality of NCR-RU. Hence, we suggest the following changes.
Proposal 1-1: Recommend to capture the following model of network-controlled repeater in TR 38.867.
· The NCR-MT is defined as a component to maintain the Control link (C-link) betweencommunicate with a gNB and NCRvia Control link (C-link) to enable the information exchanges (e.g., side control information). The C-link is based on NR Uu interface and in same frequency band as Forwarding-link (F-link as described below).
· The NCR-RU is defined as a component to perform the analog pass-through of all dataUL/DL RF signals between the gNB and UEs via the F-link forat bac khaul (FLB)gNB-side and the F-link for at service (FLS)UE-side. The behavior of the NCR-RUF-link will beis controlled according toby the received side control information from gNB. 
Note: As the baseline, the L1/L2 functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.

	IIT-K
	Regarding the 2nd bullet, we agree with Samsung and would suggest not to restrict the NCR-RU to “analog pass through of all data” at this stage. We propose to further study the gains of having limited L1 capability at RU. The option of having such capability is that certain common signals such as SSB for FLS can be generated at L1 layer, reducing the overhead for forwarding of such signals as mentioned in our contribution (R1-2204758).

	Philips
	We support the proposal, noting CATT’s suggestion that ‘at least’ L1/L2 functionality is assumed be supported by the NCR-MT. In addition, we support AT&T’s suggestion about link terminology.  

	Qualcomm
	We generally support this proposal with some comments (especially we have concerns about the note). 
Aligned with other companies’ suggestions, we propose the following changes for more clarity. 
· The NCR-RU is defined as a component to perform the analog pass-through of all data the signals between gNB and UE via F-link for backhaul (FLB) and F-link for service (FLS). The behavior of F-link will be controlled according to the received side control information from gNB. 
· Note: As the baseline, at least the L1/L2 functionality is assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.
Regarding the first change (all data the signals):
1. It is not just data, but control and reference signals can also be forwarded by the repeater.
1. Not necessarily “all” the signals are forwarded by the repeater. In an implementation, the UE may have other alternative paths to the network. 
Regarding the second change (at least the L1/L2):
1. The note in its current form suggests that RAN1 already decided a baseline architecture for NCR-UE (which only support L1/L2 functionality), and more details of such a baseline architecture will be worked out later.
We, in RAN1, indeed are not in the position of deciding about the NCR-UE’s architecture. However, it is safe to assume NCR-UE at least supports L1/L2 functionality.

	Charter
	We are in agreement with the architecture shown in proposal 1-1 but also share the same concern as LG regarding the statement of restricting C-link and F-link in the same frequency band as we think support of multi-carrier operation in NCR may be a viable deployment scenario.
We are of the view to use as much legacy work as possible for NCR-MT while keeping the cost down.  We are fine with the assumption to start with L1/L2 protocol stack but will like to evaluate if some low feature version of L1/L2/L3 stack can be considered to reduce the implementation cost.

	CableLabs
	We prefer a simplified definition such as backhaul link, access link and control link. For backhaul and access linkw, we are supportive on Apple proposal on further defining receiving and forwarding separately for each link. 

	Sharp
	We support the proposal in general.
Same as many companies above, the forward link for service may also include other channels, such as SSBs, RACH, etc. 
Also, the last bullet, we support “at least” L1/L2 signalling. Higher layer signaling may also be used for side information, e.g. on the SSB configuration at NCR, TDD UL/DL configuration etc.


Meanwhile, regarding the reference structure (e.g., RF structure) for the NCR, as mentioned by companies, in general, either same or different RF component can be used at NCR side for C-link and FLB. And as highlighted by others, e.g., vivo, it’s better to ensure the QCL-relationship between C-link and FLB. Then, the following is proposed:
Proposal 1-2: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· As the baseline, same RF component at NCR side is used for C-link and FLB.  
· If dedicated RF components are used (e.g., antenna) at NCR side for C-link and FLB, respectively, these RF components should be co-located to ensure the quasi collocation relationships between C-link and FLB.
· Different RF components are used at NCR side for the gNB-NCR link (including C-link and FLB) and NCR-UE link (i.e., FLS).
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Support in principle.
We have similar comments with proposal 1-1 for the terminology aspects.

	vivo
	Agree in principle
However, We wonder whether RF architecture needs to be clarified or not. It is sufficient to make assumption on QCL relationship. 

	Ericsson
	Partly agree. We think that the alternative with different BS-side antennas for control and forwarding can be omitted already now. If it isn’t, it would require RAN1 to specify new frameworks for beam configuration, timing, power control, etc. for a function that is supposed to have no intelligence. This ambition goes beyond the scope of the SI and such specification work is not included in the given time budget for the SI/WI.

	Nokia
	We could agree that independent control management framework C-link and FLB beam management and timing is not supported. 

	Apple 
	Given the current situation, one possible way forward is to agree the first bullet and put ‘FFS’ on the second sub-bullet (i.e., ‘separate antenna panel’). If we have time in this meeting, we can still discuss it. 
On the other hand, as commented by vivo already, we may focus on the QCL assumptions between DL/UL in backhaul links, instead of discussing the RF structure up to vendor-specific implementations. This is the methodology we used since Rel-15 for FR2 related designs. 

	CATT
	Suggest to de-prioritize dedicated RF component option

	Lenovo
	Fine with the proposal.

	NEC
	Support it in principle
We wonder whether need to descript the QCL type for the two links. If yes, which QCL type is reasonable.

	NTT DOCOMO
	We are fine with the proposal. We think sharing the components or co-located components is reasonable assumption for NCR configuration.

	Intel 
	We also prefer to deprioritize separate RF component.  
For separate RF component, as mentioned by NEC, we needs to discuss the QCL type. 

	CMCC
	Fine with the proposal if the terminologies are aligned with the previous proposals. 
It is fine to us that the C-link and FLB at NCR share a same set of RF components (including antennas) or have a QCL assumption, which means the control link and FLB could share or partially share the procedure of beam management.  

	ZTE
	We are fine to support this proposal.
Regarding the QCL relationship for dedicated configuration, all QCL (QCL A + D) types should be considered to minimize the efforts. 

	Rakuten
	Agree. Good to minimize the cost of NCR.

	Sony
	As commented by some other companies, we do not see a need to ban implementations with dedicated NCR-MT antennas and RF chains. It is so far sufficient to say that “the quasi-colocation relationships may be assumed between signals C-link signals and FLB signals.” Whether same RF component is shared by C-link and FSB or dedicated RF components are used can be left to implementations.

	MediaTek
	We prefer to de-prioritize dedicated RF component option and focus on the case that C-link and FLB using same RF component or antenna sets. We are open to discuss the dedicated RF component case if the functionality for baseline case, i.e., C-link and FLB using same RF component, is completed.

	Spreadtrum
	Agree in principle.

	KDDI
	We support this proposal in principle. Regarding the dedicated RF components, to share the same RF components is beneficial in terms of deployment.

	Fujitsu
	Regarding the first bullet, we agree same RF component for C-link and FLB is the baseline. In our view, dedicated RF components could be allowed for implementation, only if it does not require extra standardization effort.  Therefore, we suggest following changes. 
Proposal 1-2: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· As the baseline, same RF component at NCR side is used for C-link and FLB.  
· If dedicated RF components are used (e.g., antenna) at NCR side for C-link and FLB, respectively, these RF components should be co-located to ensure the quasi collocation relationships between C-link and FLB. It is up to implementation. No extra standardization effort for this case is needed.   
· Different RF components are used at NCR side for the gNB-NCR link (including C-link and FLB) and NCR-UE link (i.e., FLS).

	LG
	We would like to consider same RF component and dedicated RF component with the same priority.
Also, we have the similar view with vivo. Assumption on QCL relationship seems enough, rather than to limit the RF architecture for NCR. 

	CEWiT
	Support the proposal

	Huawei, HiSilicon
	It seems undesirable for the NCR to have different RF components (e.g., antenna) for C-link and FLB. A shared structure has the benefit of lower hardware cost and also has smaller specification impact. Thus, we prefer to delete the assumption of different RF components:
Proposal 1-2: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· As the baseline, same RF component at NCR side is used for C-link and FLB.  
· If dedicated RF components are used (e.g., antenna) at NCR side for C-link and FLB, respectively, these RF components should be co-located to ensure the quasi collocation relationships between C-link and FLB.
· Different RF components are used at NCR side for the gNB-NCR link (including C-link and FLB) and NCR-UE link (i.e., FLS).


	Samsung
	The intention of this proposal is understandable but the wording needs to be refined. For example, the case in the first sub-bullet is actually in parallel with the case in the first bullet. Also, the wording of “NCR side” is confusing.

	IIT-K
	We support the proposal.

	Philips
	Agree in principle with the remark that, at this point, there seems no reason to rule out implementations that use dedicated RF components for C-link and FLB. We share Sony’s view that it is sufficient to say that a “quasi collocation relationships between C-link and FLB” may be assumed.

	Qualcomm
	We support this proposal and agree with other companies that we should keep the scope of study/work manageable. Having said that, we are also OK with Apple’s suggestion to put an “FFS” on the sub-bullet.  

	Charter
	Wording needs to be updated.  Our assumption is that NCR-MT and NCR-RU in the FLB share the RF components (especially antennas), while the NCR-RU has another set of RF components (e.g., antennas) in FLS.

	CableLabs
	We are supportive on first main bullet. For a sub-bullet of first main bullet, we prefer to either remove or put FFS. The case seems require significant impact/discussions where benefits of the case are a bit unclear. If we consider different RF between two, we prefer to deprioritize the case and focus same RF first. 
Second main bullet is okay with us. 

	Sharp 
	We support the first bullet. 
For the second bullet, both same RF and different RF can be considered. 


In addition, some companies highlights that clarification on the operation between different links with different functionality and direction (e.g., gNB and NCR) is needed.  Then, from FL’s perspective, following assumption seems to be reasonable:
Proposal 1-3: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· The C-link and FLB in DL (from gNB to NCR) can be performed simultaneously or in TDM way.
· As the baseline, the C-link and FLB in UL (from NCR to gNB) is performed in TDM way.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Not sure whether we need the second bullet or not (DL and UL should be TDMed in this SI without any new agreement).

	vivo
	In our understanding, whether or not MT and RU can transmit in C-link and in FLB simultaneously, should be subject to repeater’s capability. If we only assume the TDM capability, do we need any rule to prioritize a given link, i.e., C-link or FLB. To simplify the discussion, we propose the following direction.
If there is MT UL transmission, NCR-MT always transmit the MT UL. It is up to NCR capability whether to forward a UL transmission simultaneously by NCR-RU.

	Ericsson
	Partly agree. We don’t see a need to include the restrictive DL TDM operation since, from the gNB perspective, the repeater and UE will be collocated and hence easily co-scheduled. Furthermore, for UL, we can leave for the gNB scheduler to resolve potential prioritization.

	Nokia
	In general we are fine with the proposal, but strict TDM may be spectrally inefficient since expected bandwidth for control plane could be considerably smaller than FL.  It would be helpful to understand the motivation for strict TDM.

	Apple 
	This proposal is not clear for us. 
First, in our understanding, the ‘C-link’ in FIG is a logic tunnel to carry SCI and we do not see the need to introduce limitation between ‘C-link’ and FW link. One potential restriction is the link between ‘FLB’ from NCR to gNB and ‘R-B’ from gNB to NCR if the antenna panel at BS side is shared for DL/UL on backhaul link. Then, the following is the intended behaviour assuming a shared antenna panel? 
· As the baseline, the C-link reception backhaul link (R-B) in DL (from gNB to NCR) and FLB in UL (from NCR to gNB) is performed in TDM way. 

	CATT
	Agree with the first bullet. 

	Lenovo
	We prefer also to include simultaneous uplink of C-link and FLB at the first stage. Priority of simultaneous operation and TDM operation can be discussed further later.
· [bookmark: OLE_LINK3]As the baseline, the C-link and FLB in UL (from NCR to gNB) is performed in TDM way. Additionally, the C-link and FLB in UL (from NCR to gNB) can be performed simultaneously if interference between baseband and RF can be solved.


	NEC
	For the first bullet, does “simultaneously” means FDMed C-link and FLB in DL? If yes, we think it can’t be applied to UL too.

	NTT DOCOMO
	We support the proposal. And we are also open for the discussion whether TDM operation is necessary or not for DL and UL (it may be up to the structure of NCR). 

	AT&T
	Ok for TDM as a baseline, but should consider the feasibility to support other multiplexing options for the backhaul and control links.

	Intel 
	In general, we support the proposal. 
For DL, it can be up to gNB whether TDM or FDM for both links. 
For UL, for shared antenna, it is unclear whether/how a repeater can support FDM, and any other standard impact. We don’t think we have sufficient time to figure out all details. Therefore, we prefer to focus on TDM case. 

	CMCC
	From our understanding, in DL, the C-link and FLB could work simultaneously. But it is not necessary to let the C-link and FLB always work simultaneously. We could be a bit more aggressive to delete “or in TDM way”, if it is acceptable to the majority.
For the 2nd bullet, it is not clear to us if there is any implementation issue to integrate C-link and FLB link into one transmission. If there could be a common understanding about that, we have no problem update the 2nd bullet. Currently, the 2nd bullet is fine to us.

	ZTE
	In general, we support this proposal to take the basic assumption to clarify scheduling between DL of C-link and DL of FLB, UL of C-link and UL of FLB.
Regarding the detailed scheduling mechanism/priority, it’s purely determined by the network’s implementation.

	Xiaomi
	Support the first bullet for DL.
For UL, we think it is up to gNB that whether schedule the NCR-MT and UE simultaneously, which is also subject to the NCR’s frequency related capability.

	Sony
	We agree with vivo and others that whether NCR-MT and FLB can transmit simultaneously, in the UL, should depend on the repeater’s capability. From the point of view of standardization, there is no extra complexity in allowing NCR-MT and FLB to transmit simultaneously. We are open to discuss whether a prioritization rule is needed for NCRs that are not capable of simultaneous NCR-MT and FLB transmissions.

	MediaTek
	We agree with the first bullet. TDM or simultaneous transmission can be discussed later; it is related to repeater’s capability and gNB’s scheduling behaviour. 

	Spreadtrum
	We think the restriction on TDM is unnecessary, the choice of transmission scheme is affected by on NCR’s capability.

	KDDI
	For DL, we support this proposal.
For UL, we are fine with this proposal as a baseline. We also think that it is helpful to consider the feasibility to support other multiplexing option such as FDM.

	Fujitsu
	For the 1st bullet, we are confused about the typical application scenario of DL ‘TDM’. Simultaneous DL should be the baseline. The DL TDM depends on implementation. No extra STD effort is required.
For the 2nd bullet, we are fine with it.

	LG
	For UL of C-link and FLB, we don’t support to make TDM operation as baseline.
We would like to consider NCR with the capability of simultaneous uplink transmission for C-link and FLB together, since simultaneous operation also beneficial in latency perspective.

	CEWiT
	Support the proposal

	Huawei, HiSilicon
	Support. Agree with some companies that the FDM/TDM operation between MT and RU can be left to implementation.

	Samsung
	Ok with the proposal in general.

	IIT-K
	Support the proposal.

	Philips
	We agree with LG.

	Qualcomm
	We support this proposal. 
Regarding the second bullet, we think simultaneous UL transmission of C-link and FLB (NCR to gNB) is subject to (a) the capability of the NCR to support such an operation – i.e., receive UE’s signals, amplify it, combine it with its own generate signal, and forward it, and (b) interference and the required repeater’s power setting. Given such considerations, it is appropriate to assume a simpler TDM scheme as the baseline.   

	Charter
	We support the C-link (control only) and Forward links (data in backhaul and service links) should be TDMed.  This will enable the repeater to decode the side control information and set up respective paths as per the control information.  Also, it will enable the feedback from NCR-MT to gNB easy rather than multiplexing the UL data and control together (if feedback from NCR-MT is agreed).

	CableLabs
	In general, we are fine to study both cases for control and backhaul reception, which may require further discussions on repeater capability and expected behavior.  

	Sharp
	We are fine with the first DL proposal although it does not exclude anything.
For UL, TDM as the baseline is a simple approach to avoid multiplexing with forwarded data from UE. However, FDM may be supported with NCR capabilities and scheduling constraints.


1.1.1. Summary of the 1st round
For the [Proposal 1-1], the proposal is general supported by companies with following comments:
· Regarding [vivo, LG, Sony]’s comments on the last sentence of the 2nd bullet, from moderator’s perspective, as listed in the SI, all five information are “side control information” to control the behavior of F-link. Whether it’s delivered by legacy signalling or new signaling is the further details for design. 
· Regarding [Ericsson, Apple, CATT, Lenovo, CMCC, Huawei, Samsung, IIT-K, CableLabs]’s comments on the figure and terminology, from moderator’s perspective, it’s fine to update it including changing the RU to FU, replacing the “component” by “function entity” and remove the line for internal interface.
· Regarding [Ericsson, ETRI]’s comments on BS configuration, it has been covered by Proposal 1-2.
· Regarding [Ericsson, CATT, CMCC, Intel, Sony, MTK, Huawei, Philips, QC]’s comments on the “Note”, the intention is to clarify the required functionality of MT and the updated version seems to be good comparison. 
· Regarding Nokia’s comments on the whether there is uplink in NCR C-link, according to the contribution and inputs, it's preferred to assume that both DL and UL is supported. Then, from moderator’s perspective, we prefer to keep it.
· Regarding [NEC, LG, Charter]’s comments on the frequency band, as stated in the scope, the in-band repeater is considered and from moderator’s perspective, we prefer to keep it.  

Then, the following updated proposal is recommended for GTW:

[Updated Proposal 1-1]: Recommend to 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 and in same frequency band as Forwarding-link (F-link as described below).
· The NCR-FU is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via F-link for backhaul (FLB) and F-link for access (FLA). The behavior of the NCR-FU will be controlled according to the received side control information from gNB. 
Note: As the baseline, at least, the L1/L2 functionality and the associated configurations are assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.

For the [Proposal 1-2], the main concern is whether to support the case that dedicated RF components are used at NCR for C-link and FLB as commented by [Ericsson, Apple, CATT, Intel, MTK, Huawei, CableLabs, QC] But as [Sony, LG, Philips] replies, we only need to clarify the QCL and whether it’s achieved by same or dedicated RF component is based on implementation. In addition, regarding the QCL type, in order to ensure the same timing relationship between FLB and C-link, in case of dedicated RF component, both Type-A and D should be kept.
Then, from moderator’s perspective, the following updated version is proposed for GTW:
Updated Proposal 1-2: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· As the baseline, same RF component of NCR is used for C-link and FLB.  
· If dedicated RF components are used (e.g., antenna) at NCR for C-link and FLB, respectively, these RF components should be co-located to ensure the quasi collocation relationships between C-link and FLB for both Type-A and Type-D
· Note: It is up to implementation without extra standardization effort.  .
· Different RF components are used at NCR for the FLB and FLA.

For the [Proposal 1-3], some companies think the current bullets may be restrictive and also highlight that the scheduling is purely up to gNB’s implementation. From moderator’s perspective, it’s still possible to propose some examples to clarify the multiplexing between C-link and FLB link. Then, the updated version is proposed:
Updated Proposal 1-3: Recommend to capture the following examples of the scheduling of C-link and FLB by gNB in TR 38.867.
· The DL of C-link and DL of FLB (from gNB to NCR) can be performed simultaneously or in TDM way.
· The UL of C-link and UL of FLB (from NCR to gNB) is performed in TDM way.
2. Topic-2 Beam information
2.1. Company view (Round-1)
For the beam information, as mentioned by majority that introduction of beam information as one side control information is beneficial for NCR operation and [HW, ZTE, vivo, Apple, LG, ETRI, MTK, Intel, DoCoMo] highlights that it is at least to control the beam at NCR side for FLS. In addition, the performance improvement after the introduction of the beam information is also further justified by the simulation results from [ZTE, vivo, Samsung, ETRI, QC] as below:
· [Source-1, ZTE] shows that the NCRs with beam information can improve the SINR performance, especially for the UE at 5%-tile, 50%-tile of CDF. Meanwhile, compared to the legacy RF repeater, the additional interference can be mitigated for the UE above 95%-tile of CDFs.
· [Source-2, vivo] shows that when the RU beam is fixed to set towards the cell edge, the SINR performance of the UEs is improved compared with the case when there is no repeater. Especially for the cell edge UE, SINR gain is 2.3 dB for the 10% UE with the worst SINR. When the RU beam is set dynamically towards the serving UE, the SINR performance of the UEs is further improved compared with the case of the fixed RU beam. Especially for the cell edge UE, SINR gain is about 6.3 dB for the 10% UE with the worst SINR.
· [Source-3, Samsung] shows that by introducing repeaters applying beamforming, 2.34 dB, 6.15 dB, and 6.53 dB gain can be achieved at 5%-tile, 50%-tile, and 95%-tile CDFs of the SINR compared to the NR system without repeaters, respectively. In addition, 2.03 dB, 5.18 dB, and 6.53 dB gains at 5%-tile, 50%-tile, and 95%-tile CDFs of the SINR can be achieved compared to the NR system with legacy repeaters, respectively.
· [Source-4, ETRI] shows that performance gain on SINR can be achieved by introducing semi-static repeater gain/power configuration, and additional performance gain can be achieved by introducing dynamic repeater gain/power configuration. More than 5 dB gain can be further achieved by using large SCI payload for beam control for large repeater-RU antenna configuration.
· [Source-5, QC] shows that Adaptive access-link (UE-side) beamforming will offer significant performance gain by providing a larger beamforming gain and reducing the interference (due to use of narrower beams), e.g., the median SINR can improve by 11dB.
[Charter Communication] also proposed to indicate the null information along with beam information.
Then, followings are proposed from FL’s perspective: 
Proposal 2-1 Beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-RU
· FFS: Detailed mechanism of indication.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Support.

	Vivo
	Support

	Ericsson
	Support UE-side beamforming control.

	Nokia
	In general, we are supportive, but the proposal currently reads as a conclusion to us.  Perhaps it would clarify to propose:
Proposal 2-1 NCR is capable of receiving side control information for network-controlled repeater to control the beamforming behaviour of NCR-RU
· FFS: Detailed mechanism of indication.


	Apple 
	Support. 

	CATT
	OK

	Lenovo
	Support the proposal.

	NEC
	Support

	NTT DOCOMO
	We support.

	AT&T
	Support

	Intel 
	Is the proposal for the beam information for FLS only?  If yes, we support the proposal, but we suggest to clearly capture FLS in the proposal. 

	CMCC 
	Support the proposal.

	ZTE
	We support it. And the behaviour of NCR-RU refers to the FLS. Further updates can be considered if there is ambiguity.


	Xiaomi
	Support. We think both beam selection and beam indication mechanism should be further studied for beam control.

	Sony
	Support.

	MediaTek
	Support

	Spreadtrum
	Support.

	KDDI
	We support this proposal.

	Fujitsu
	Support the proposal.

	LG
	Support

	CEWiT
	Support the proposal

	CableLabs
	Support

	Huawei, HiSilicon
	The evaluation results are for FR2, and it is better to reflect this. 
Proposal 2-1 For FR2, beam Beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-RU
•	FFS: Detailed mechanism of indication.

	Samsung
	Support the proposal.

	IIT-K
	Support

	Philips
	We support this proposal.

	Qualcomm
	We support this proposal.

	Charter
	We support the proposal

	InterDigital
	Support Proposal 2-1.

	Sharp
	Support


More specifically, to enable the proper indication of beam information in the side control information, details, e.g., beam management procedure for each links, are also highlighted:
· gNB-NCR link (including control link and FLB)
As mentioned by companies that clarification on the beam assumption at NCR side for the gNB-NCR link (i.e., FLB and C-link) is needed, e.g., static beam only or configurable beam. In addition, supports on the adaptive beam is highlighted by [Ericsson, CMCC, QC] with consideration on the potential beneficial for the low-height deployment of NCR [CMCC, QC]. 
Regarding the determination/indication of the beam information at NCR side for FLB and C-link, most companies prefer to assume same beam for these two links, but dedicated indication via side control information is also preferred by others.
Then, following proposal is recommended from FL:
Proposal 2-2: Both fixed beam and adaptive beam can be considered at NCR side for gNB-NCR link (i.e., C-link and FLB)
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	vivo
	We agree the principle. However, the fixed beam seems no difference as the legacy repeater, which does not require spec. work. 
We prefer only adaptive beam is further considered.

	Ericsson
	We support both alternatives for BS-side beamforming. Additionally, the adaptive beamforming should be based on legacy UE beamforming framework.

	Nokia
	Agree with vivo that fixed beam can be considered as baseline.  We would like to discuss the possibility of adapting legacy beamforming for FLS beam management.  Given proposal 2-3, it may make sense to consider C-link beam management exclusively in this proposal.

	Apple 
	Support both alternatives for NCR. On the other hand, the fixed beam option has no 3GPP specification impacts. For adaptive beamforming, we share the view from Ericsson to make it clearer and concrete: 
· Modified Proposal 2-2:  Both fixed beam and adaptive beam by reusing the existing beamforming management procedures defined for UE can be considered at NCR side for gNB-NCR link (i.e., C-link and FLB)

	CATT
	Agree   that fixed beam can be considered as baseline

	Lenovo
	Fine with the proposal. We think the beam used for repeater initial access can be used as a default beam, and there can also be signaling to update the beam for gNB-NCR link. For different cases, same or dedicated signal may be applicable.

	NEC
	Does the “fix” mean that the beam direction of NCR for gNB-NCR link is determined in network planning? Or does it mean the beam direction is determined by initial access with the legacy procedure and doesn’t change for the further transmission and forwarding? If it means the letter, we think adaptive indication with a long switching period or trigger commend is sufficient.

	NTT DOCOMO
	We support the proposal. We assume that NCR-MT may have capability of adaptive beam management, but we also understand the fix beam for simple NCR structure.

	AT&T
	We support reusing the existing UE beam management framework for adaptive beamforming.

	Intel 
	In our view, fixed beam without standard impact can be considered as baseline. Adaptive beam reusing existing beam management can be additionally considered. 

	CMCC
	Support the proposal.

	ZTE
	We are fine with this proposal and it’s to cover the different implementation of beams. Regarding the mechanism for beam management, it’s covered in the proposal below.

	Xiaomi
	Support. 

	Sony
	We prefer only the adaptive link mechanism, but are open to discuss both options.

	MediaTek
	Support

	Spreadtrum
	Agree. However, how to determine (or define) the fixed beam need to be justified. Whether fixed beam is configured by network or obtained by initial beam training or determined by other way?

	KDDI
	We support this proposal.

	Fujitsu
	Fine with the proposal. Considering various deployment scenarios/manners, both fixed beam and adaptive beam should be supported for gNB-NCR link. To use which one is up to implementation. For adaptive beam, at least semi-statically setting the beam should be supported, e.g., the beam can be set by procedures like initial access of the legacy UEs. And more dynamic beam management can be further studied.  

	LG
	We agree the proposal in principle. 
We’d like to clarify the proposal. Is it suggest that Rel-18 NCR supports both fixed beam and adaptive beam for gNB-NCR link? Or is the proposal to study and support one or both for Rel-18 NCR?

	CEWiT
	We think that a fixed beam should be enough for gNB-NCR link since the NCR is static and the  gNB-NCR link will be mostly LoS. 

	CableLabs
	Support the proposal. For adaptive case, as mentioned by a few companies, we can put legacy procedure as a baseline. With fixed repeater, repeater capability on beam management support could be reduced compared to normal UE. 

	Huawei, HiSilicon
	We think the C-link and FLB should reuse the Rel-15/16/17 beam management procedure, and no further optimization is expected. 

	Samsung

	Support adaptive beam rather than fixed beam. We also think that adaptive beam is useful in low-height deployment of NCR. Besides, adaptive beam is useful for NCR to couple with the beam adjustment from gNB.


	IIT-K
	Support

	Philips
	We share similar views with Sony and Samsung and prefer to support adaptive rather than fixed beam.

	Qualcomm
	We support this proposal.

	Charter
	We support the proposal but prefer adaptive beam to be considered for gNB-NCR link to allow for beam failure recovery in case of blockages etc especially in FR2.  We believe legacy beamforming/failure recovery procedures can be used for gNB-NCR link

	InterDigital
	Support Proposal 2-2. We think fixed and adaptive beam configuration should be both supported for gNB-NCR link, where the adaptive beam configuration can be prioritized.

	Sharp
	Support in general.
Since only fixed NCR is considered, fixed beam can be used as baseline. Of course, the gNB can change the beam sweeping pattern and beam width, and adaptive beam is necessary in some cases.



Proposal 2-3: Following options can be considered to determine the beam at NCR side for FLB:
· Option-1: The beam information is indicated via the side control information from gNB.
· Option-2: The same beam as the C-link is assumed.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	vivo
	We support in principle. 
Our preference is option 1, since beam information for C-link may not available for all the time duration, the beam indication for C-link is available only for the time resource of MT scheduling.

	Ericsson
	Disagree. We think Option-2 can already now be selected. Option-1 is not feasible without a new beam management framework and the benefit of that is very limited and should be considered beyond the scope of the SI.

	Nokia
	We have a similar view with Ericsson that beam management for C-link and FLB should not be performed independently.

	Apple 
	Again, our interpretation on ‘C-link’ is a logic tunnel to carry the SCI. This proposal may refer to the reception of backhaul link, instead of ‘C-link’. With this assumption, Opt.2 is feasible at least for FR2 in relevant designs i.e., reciprocity, such as ‘The same beam as the C-link reception of backhaul link is assumed for FLB’ 

	CATT
	Support the proposal. At this time no need to exclude option 1.

	Lenovo
	Fine with the proposal. We support both and prefer different options to be applied at different circumstances.

	NEC
	Maybe we need to define the signaling layer of the side control information first. Due to the stable NCR, the beam at NCR side for FLB doesn’t need to update frequently. 
Proposal 2-3: Following options can be considered to determine the beam at NCR side for FLB:
· Option-1: The beam information is indicated via the side control information from gNB.
Option-2: The same beam as the C-link is assumed.

	NTT DOCOMO
	We support the proposal. We think Option-2 seems straight forward especially if we consider the assumption in Proposal 1-2 (sharing/co-located components or co-components).

	AT&T
	Option-2 is reasonable for the shared HW scenario, but Option-1 may be additionally supported

	Intel 
	We share similar view with E/// and NOKIA that option -2 is sufficient. New procedure/signalling for beam management dedicated for FLB link requires great standard effort without clear benefit. 

	CMCC
	Fine with the proposal. 
For the beam management of BH link, the legacy BM schemes could be reused. But the beam information could be carried through side control information and under the control of gNB. And whether the FLB always share the same beam of C-link needs more discussion. 

	ZTE
	We support this proposal. Regarding whether prioritization is needed or not can be further discussed.

	Xiaomi
	We support option 2 as baseline.
For option 1, if the fixed beam is considered at NCR side for gNB-NCR link, it seems the side control information is not needed. 

	Sony
	We are open to discuss both options.

	MediaTek
	Support

	Spreadtrum
	We prefer option 1, but option 2 is not precluded. If the beam information is provided, the NCR should apply the indicated beam, but if the beam information is not indicated, the C-link beam should be used.

	KDDI
	We support this proposal, and think that option 2 could be baseline.

	LG
	We support to discuss both options. 
We think further clarification is necessary for Option-2. The beam used by the MT may not be configured to one, but may be multiple. It seems further study is needed to determine which beam among the beams of MT is applied for RU.

	CEWiT
	Support the proposal

	CableLabs
	We share similar views with a few companies that Option-2 should be the baseline at least simultaneous C-link and backhaul reception occur. In case of TDM, it’s not clear why same or different beams are important. 

	Huawei, HiSilicon
	We support Option 2. We suggest to discuss this after Proposal 1-2.  

	Samsung
	The formulation of this proposal is a little bit confusing. 
It is better to clarify whether this proposal is for the definition of source beam for NCR-RU beam indication (for gNB-side/FLB). 
If so, option-2 is equivalent to using the same spatial filter for C-link for the transmission/reception of NCR-RU; while option-1 means to use logic beam ID for the beam indication (which is independent to the beam indication of C-link). 
In that sense, option-2 is preferred.

	IIT-K
	We have similar views as Ericsson and Samsung and prefer Option-2

	Philips
	We agree with AT&T.

	Qualcomm
	We support this proposal and prefer Option-1.
We would like to also echo CMCC’s comment that the legacy beam management procedure of NCR-MT can be reused to find/track the BH beam(s). However, beam indication can be separate. 
Let’s assume two BH beams could be identified by NCR-MT. We would like to support the flexibility of indicating which beam can be used for the forwarding operation. Even in the legacy, the TCI state can change between PDCCH and PDSCH, and it is natural to support such a feature for NCR too – e.g., side control sent to NCR-MT using beam1, indicating an upcoming forwarding operation using beam2.

	Charter
	We prefer Option-2

	InterDigital
	Support Proposal 2-3. While C-link beam may be used to determine the beam at NCR side for FLB, the beam information may be different for the C-link and FLB (e.g., due to different numerologies). Therefore, gNB should be able to indicate beam information independent of the C-link beam.

	Sharp
	Support in principle, with slight preference on Option 2. 


· NCR-UE link (i.e., FLS)
The benefits to enable the beam information for the FLS have been justified by majority companies. Regarding the detailed mechanism on the determination and indication of this information, as mentioned by companies that solutions to indicate the beam to forward the cell-specific signal and UE-specified signal should be further discussed. In addition, at least, the dynamic indication is also highlighted companies for the FLS to forward the UE-specific signal [ZTE, vivo, QC, Apple].
Then, from FL’s side, following is proposed:
Proposal 2-4: At least the dynamic indication can be considered for the beam of FLS at NCR side
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	vivo
	We provide simulation for both semi-static and dynamic beam indication, and shows gain for both cases. In our understanding, semi-static beam is suitable to serve a coverage hole, where beam direction does not always change. We provide the following modification…
· Semi-static and dynamic indication can be considered for the beam of FLS at NCR side

	Ericsson
	Partly agree. We think that there are strong reasons why both semi-statical and dynamic beam configuration should be implemented. In particular, both repeater resource efficiency and energy efficiency may benefit from more independent operation as enabled by semi-static configuration.

	Nokia
	Agree with Ericsson and vivo that semi-static and dynamic beam management should be considered.

	Apple 
	We also support both semi-static and dynamic indication for beamforming information on access link. Main motivation is, similar as slot format indication, to minimize the signalling overhead. 

	CATT
	Agree the wording from vivo.

	Lenovo
	In principle, we are fine with the proposal. However, we think semi-static beam indication for FLS could be beneficial in some deployment scenarios. Therefore, we prefer to explicitly mentioning both semi-static and dynamic beam indication to be considered.

	NEC
	Support

	NTT DOCOMO
	We prefer to consider both semi-static and dynamic indications for cell-specific signal and UE-specified signal, since NCR should amplify-and-forward both signals. 

	AT&T
	Agree with NTT DOCOMO

	Intel
	We share similar view with other companies that both semi-static and dynamic indication can be consider. 

	CMCC
	We are fine to support both semi-static and dynamic indications for the beam of FLS at NCR side.

	ZTE
	We are fine to this proposal and in general open to the semi-static indication, especially with consideration on the forwarding for different channel.

	Xiaomi
	We support that both semi-static and dynamic beam indication should be considered for NCR.

	Sony
	We support the proposal with the understanding that other indication mechanism, such as semi-static indication, can also be discussed.

	MediaTek
	Both semi-static and dynamic indication can be considered.

	Spreadtrum
	Agree with vivo, both semi-static and dynamic beam management should be considered.

	KDDI
	As indicated by other companies, both semi-static and dynamic beam indication for FLS at NCR side should be considered.

	Fujitsu
	Dynamic or semi-static indication seems more like a signaling. The similar proposal is discussed in 9.8.2, as proposal 2-1-1.

	LG
	We think semi-static beam indication may be useful, but ok to the Proposal.

	CEWiT
	Support the proposal

	CableLabs
	Support. Also okay to include semi-static indication as well. 

	Huawei, HiSilicon
	We suggest address the basic design principle first, then details can be carried under the assumptions on the design principle. For NCR-UE link beam, the number of SSB/CSI-RS beams impacts on the gNB overhead. It is better that the gNB can have the flexibility to configure the number of beams used for NCR-UE link. 
We propose the revise as:
Proposal 2-4: The number of SSB/CSI-RS access beams that can be used by the NCR are indicated by the gNB 
· At least FFS the dynamic / semi-static indication can be considered for the beam of FLS at NCR side

	Samsung
	Support the proposal. We also think that semi-static beam indication needs to be considered.

	IIT-K
	We are fine to support both dynamic and semi-static beam indication

	Philips
	We agree that semi-static and dynamic indications can both be considered.

	Qualcomm
	We agree that both dynamic and semi-static can be considered.

	Charter
	We also like to support both dynamic and semi-static beam indication. We think semi-static updates for cell-specific signal and dynamic updates for UE-specific signals will be beneficial

	InterDigital
	We agree with other companies on that both semi-static and dynamic beam indication should be considered for the FLS beam at NCR side.

	Sharp
	We agree that both dynamic and semi-static indications should be considered.


· Others
Additional aspects related to the determination and indication of beam information are also proposed by companies. For example:
1. Regarding how to represent the beam information, potential solutions, e.g., introduce a new beam ID, reference signal ID, enhanced TCI states or time domain resource identifier, are proposed by companies [HW, ZTE, Samsung, vivo, Spreadtrum, LG, Fujitsu, Apple]. In these way, mapping between notation and NCR beam should be indicated by gNB to NCR. Also, different ways to map the SSB to NCR’s beam with potential indication are also mentioned [CMCC, ZTE, CableLabs, HW].
For this point, it’s valid issue from FL’s perspective and we can initialize the discussion by taking the above options as starting point. 
2. Regarding the NCR capability, e.g., the supported number of beam [CATT, HW], boresight of antenna array and beam direction of NCR’s antenna for FLS link [ETRI] or antenna array configuration (e.g., using <N1, N2, O1, O2> structure) to the gNB [ETRI]. Meanwhile, the corresponding report of beam related capability is also proposed. 
For this point, from FL’s perspective, the decision of NCR capability including the details on report can be handled in the normative phase later.
3. To avoid the auto-excitation of NCR, companies [vivo, CMCC] propose to study the necessity to introduce some methods, e.g., beam restriction, to alleviate the potential interference. 
For this point, from FL’s perspective, this issue is addressed by implementation for legacy RF repeater and similar way is also applicable for NCR. But companies are also encouraged to check if additional solutions are needed.
4. Some companies also mentions that the study on the beam management to optimize the NCR beam for either FLB or FLS is needed [ETRI, Intel] with consideration on the signaling overhead, latency and complexity. From FL’s perspective, companies are encouraged to check if additional solution should be defined.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Ericsson
	We think that some assumptions about beam reciprocity/correspondence may need to be discussed for DL/UL beam matching, e.g., at initial access.
Additionally, and similar to Bullet 1 above, beam arrangement should be included in the beam signalling framework for reduced broadcast signal overhead and increased dedicated signal throughput.

	CMCC
	For issue #3, not only the auto-excitation should be deal with, but also the self-interference from the transmitting part to the receiving part of the NCR should be considered. Since the RU part the NCR will receive the signals from AC/BH link, amplify and forward them to the BH/AC links. The process delay could be around tens of nano seconds. The receiving beam could be interfered by the transmission beam due to the signal reflections from the surrounding environments. Beam restriction could be realized through beam management. But the gNB should have the knowledge that the self-interference happens between some transmission and reception directions first. Then it can solve this issue.   

	IIT-K
	We share similar views with Ericsson about beam reciprocity/correspondence to be discussed. 
Additionally, how a gNB determines the identities of UEs connected through NCR should also be discussed.

	Charter
	We support 1 and agree that this discussion should be the starting point.  
We also support 2 and think it should be decided in this phase as NCR capability reported to gNB will enable the gNB to set up the beams properly
We do not support 3 and agree with FL that it can be addressed as implementation
We believe 4 should be part of 1

	InterDigital
	Beam association between NCR FLB beams and NCR FLS beams can be included in beam signalling configurations, where the association can result in lower control signalling overhead and latency.


2.1.1. Summary of the 1st round
For the [Proposal 2-1], the proposal is supported by majority with following comment:
· Regarding [Ericsson, Intel]’s comments to highlight the controlling for UE-side beam at NCR, the proposal is updated.
· Regarding [Nokia]’s comments, it’s reasonable to recommend the feature if it’s preferred in SI. Considering the progress and majority’s, from moderator’s perspective, it’s fine to kept it.
· Regarding [Xiaomi]’s comments, we can further study the details of indication and beam management for selection.
· Regarding [Huawei]’s comments, it seems that the results from ETRI also cover the FR1 and FR2.  

Updated Proposal 2-1: Beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for FLA (i.e., forwarding link for access between NCR and UE)
· FFS: Detailed mechanism of indication.
· [FFS: Beam information for FR1].

For the [Proposal 2-2], the proposal is supported by majority with highlights that legacy mechanism should be used for adaptive beam case. However, from moderator’s perspective, it’s up to the decision of signalling and following updated version is proposed:
[Updated Proposal 2-2]: Both fixed beam and adaptive beam can be considered at NCR for gNB-NCR link (i.e., C-link and FLB)
FFS: the mechanism for indication and determination of beam.
[bookmark: _GoBack]Note: Fixed beam refers to the case that beam at NCR cannot be changed.

For the [Proposal 2-3], the proposal is general supported with comments to take the Option-2 as the default method. However, it's still possible to further consider additional solution as commented by other. Then, following updated version is proposed:
[Updated Proposal 2-3]: The same beam as C-link is assumed for beam at NCR for FLB:
· FFS: additional indication from gNB to determine the beam at NCR side for FLB.

For the [Proposal 2-4], it seems that majority also prefer to add the semi-static indication as one method, then, from moderator’s perspective, it can be updated as:
Updated Proposal 2-4: Both the dynamic indication and semi-static indication can be considered for the beam of FLA at NCR side
FFS: the details of each indication
3. Topic-3 ON-OFF information
3.1. Company view (Round-1)
For the ON-OFF information, as mentioned by majority that introduction of ON-OFF information for NCR is beneficial. In addition, the performance improvement after the introduction of the ON-OFF information is also further justified by the simulation results from [ZTE, vivo, Samsung, QC] as listed below:
· [Source-1, ZTE] shows that NCRs with ON-OFF information can mitigate the interference for high SINR UEs while maintain the performance of low SINR UEs, and also ON-OFF information can provide efficient interference management in FR1.
· [Source-2, vivo] shows that about 9.8dB gain can be achieved for the 10% tile UEs on the SINR performance after introducing ON-OFF indication.
· [Source-3, Samsung] shows that additional gain is observed for the repeater by both applying beamforming and on/off management compare to the NR system with the repeater only applying beamforming. 
· [Source-4, QC] shows that about 2 dB gains on median SINR can be achieved by introducing dynamic on-off information.
Then, followings are proposed from FL’s perspective: 
Proposal 3-1 ON-OFF information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-RU.
· FFS: Detailed mechanism of indication.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Vivo
	Support the proposal

	Ericsson
	Support

	Nokia
	Support.

	Apple 
	Support 

	CATT
	OK

	Lenovo
	Support the proposal.

	NEC
	Support

	NTT DOCOMO
	We support.

	AT&T
	Support

	Intel 
	Support

	CMCC
	support

	ZTE
	Support

	Sony
	Support

	Spreadtrum
	Support.

	KDDI
	We support this proposal.

	Fujitsu
	Support the proposal.

	LG
	Support the proposal

	CEWiT
	Support the proposal

	CableLabs
	Support

	Huawei, HiSilicon
	NCR RU OFF at broadcast channel forwarding time may lead to coverage loss / hole, and this should be avoided. In addition, the signalling part is discussed in proposal 3-2, it is better not start to make recommendations already in this proposal.
Proposal 3-1 ON-OFF information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-RU.
· FFS: Detailed mechanism of indication.
Note: the coverage of broadcast channels should not be impacted by NCR RU OFF.

	Samsung
	Support the proposal.

	IIT-K
	Support

	Philips
	We support this proposal.

	Qualcomm
	Support.

	Charter
	Support the proposal 

	InterDigital
	Support Proposal 3-1

	Sharp
	Support


More specifically, to enable the indication of this information and how to perform the on/off by NCR-RU/MT, detailed solutions in either explicit (e.g., directly indication of ON/OFF state by dynamic [LG, QC, CMCC] or pattern-based signal [Sony, ZTE, vivo]) or implicit way (e.g., coupled with PC information or time domain resource allocation for NCR) is proposed.  
Meanwhile, introducing the additional rule/criteria [Panasonics, Charter Communication] are also mentioned, e.g., taking the OFF as default state or the coverage of broadcast channels should not be impacted by NCR RU OFF [HW].  Potential extension of DRX procedure to control the on-off state of NCR-RU is also mentioned by [vivo, Spreadtrum, Apple, Ericsson, Fujitsu]. 
From FL’s perspective, we can start with the discussion by taking the above solution as potential options with following proposal:
Proposal 3-2: The ON-OFF information can be indicated to NCR by gNB with following options:
· Option 1: Explicit indication with the dynamic signalling or semi-static signal 
· Option 2: Explicit indication with the on-off pattern
· Option 2: Implicit indication with the signalling of beam or PC information
· Option 4: Implicit indication with the extension of DRX procedure to NCR RU
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	vivo
	We prefer to make several parallel points for further discussion, instead of the options, e.g.,  Periodic or aperiodic on-duration, or Dynamic or semi-static signaling

	Ericsson
	Support in general. We assume the proposal only concerns the repeater forwarding/RU function. Furthermore, we think that a combination of the above proposals can be envisioned, e.g., both explicit and implicit signaling.

	Nokia
	Similar view to Ericsson that explicit vs implicit on/off should be considered first with additional details FFS.

	Apple 
	We agree with vivo to formulate the discussion from different perspectives. One formulation example is as follows:
· Periodic or Aperiodic or both?
· Implicit or explicit way or both? 
· If explicit, semi-static or dynamic or both?

	CATT
	Support the proposal

	Lenovo
	Support the proposal.

	NEC
	We prefer Option-1. Some typos is suggested
· Option 1: Explicit indication with the dynamic signalling or semi-static signaling
· Option 2: Explicit indication with the on-off pattern
· Option 23: Implicit indication with the signalling of beam or PC information
· Option 4: Implicit indication with the extension of DRX procedure to NCR RU

	NTT DOCOMO
	We support.

	AT&T
	Support Option 2 and 3 which aligns with existing support for resource coordination in IAB (i.e. Hard and Not Available resource indications for the access link)

	Intel 
	We’d like to clarify, is proposal 3-2 only for RU, or both RU and MT? 
If the intention is to also include MT, in our view, we’d better fist discuss whether on/off operation for MT is supported, whether existing mechanism such as DRX as legacy UE or new mechanism is needed. 
Assuming here we discuss on/off for RU, we think it would be sufficient to first discuss from perspective of explicit and implicit, dynamic and semi-static at this stage. 

	CMCC
	Fine with the proposal. And option 1 is preferred. 
Our thinking is to indicate or allocate the time domain resources which will be used for NCR for data forwarding. For the resources indicated for the data forwarding, the corresponding time or period could be considered as “on”. The resources that are not indicated could be considered as “off”.  We think this could be considered as one kind of explicit indications. 

	ZTE
	We are fine with this proposal.
Regarding the solution, anyway, we need to organize it in certain way and starting with the detailed options based on companies inputs are reasonable. 
Also others including potential combination are not precluded.

	Rakuten
	Support

	Sony
	We prefer to consider both options 1 and option 2. Option 2, on-off patterns, can be configured semi-statically. Option 1, dynamic signaling, can be use to override specific instances.

	Spreadtrum
	Support the proposal.

	KDDI
	We are fine with this proposal. Also, other combinations could be considered.

	Fujitsu
	We are fine with the intention of the proposal. But the proposal is not clear. There seems cross between options. For example, option 1 is constructed from a perspective which is different with other options.

	LG
	We think that there is not enough discussion to organize the options for the ON-OFF indication method.
In addition to the listed implicit indication methods, it also can be considered to implicitly determine ON-OFF using D/U information. For example, if D/U indication for F-link is supported for NCR, the resource for which D/U information is not indicated may be determined to be OFF.
In addition, it may be considered that both the explicit indication and the implicit indication are applied to determine ON-OFF. For example, if dynamic D/U indication is not supported, semi-static flexible resource can be implicitly determined to be OFF, and additionally, ON-OFF information may be dynamically indicated to a semi-static DL/UL resource.
Therefore, like Vivo said, rather than making options now, it would be nice to be able to organize the points that need discussion first.

	CEWiT
	Support the proposal

	CableLabs
	We prefer a bit generalized options (for example, Option 1 and 2 (or 3, 4) can be used jointly). Whether to use on off pattern, DRX, power, for us, detailed signaling mechanisms, and we propose to include SFI as a mechanism where reserved resources can be used as an indication to off.  

	Huawei, HiSilicon
	Option 1 and option 2 seems to be the same, and it is unnecessary since NCR RU ON indication should always accompany beam or PC information. 
For Option 4, we are wondering if DRX impacts the forwarding of broadcast channels (such as SSB, PRACH, …). We think that the NCR RU OFF should not reduce the network coverage or leads to coverage hole.  

	Samsung
	Share similar view apple and the combination different aspects need to be considered as well.

	IIT-K
	Support

	Philips 
	We share LG’s view.

	Qualcomm
	Support.

	Charter
	We support 1 and 3 (listed as 2).  We don’t understand the difference between options 1 and 2 and think option 2 should be part of option 1. We also want to emphasize that some criteria of interference determination/threshold need to be decided to use OFF (either whole receiver or just particular beams).

	InterDigital
	Support Proposal 3-2. It is a good starting point.

	Sharp
	We share LG’s views. More discussion is needed to list the options.


3.1.1. Summary of the 1st round
For the [Proposal 3-1], the proposal is supported by clear majority with following comments:
· Regarding [Huawei]’s comments on the “recommendation”, from moderator’s perspective, since the benefits have been recognized by companies and it’s fine to make it. Meanwhile, regarding whether coverage of broadcast channel will be impact, it can be done based on the gNB’s decision.
Then, the following updated version is proposed:
Updated Proposal 3-1: ON-OFF information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-FU.
· FFS: Detailed mechanism of indication.
· FFS: Whether the forwarding of broadcast channel can be turned off.

For the [Proposal 3-2], companies express the views that potential solution can be re-organized in other structured way with more candidates. From moderator’s perspective, it’s fine to collect the potential consideration in this stage and others are not precluded. Then, the updated version is proposed:
Updated Proposal 3-2: The ON-OFF information can be indicated to NCR by gNB with following options:
· Option 1: Explicit indication with the single or multiple on-off state 
· Option 2: Explicit indication with the on-off pattern
· Option 3: Implicit indication with the signalling of beam or PC information
· Option 4: Implicit indication with the extension of DRX procedure to NCR RU
· Other solutions (e.g., potential combination of explicit and implication solution) are not precluded.
4. Topic-4 TDD configuration
4.1. Company view (Round-1)
For the TDD configuration, many companies share the views that it’s necessary to let the NCR be aware of TDD UL/DL configuration. And this information is required to determine proper DL and UL forwarding in the similar way as legacy RF repeater [Nokia, ZTE, CMCC, CAICT, Qualcomm, Samsung, Intel]. Then, FL think it is necessary to identify TDD UL/DL configuration is needed for NCR in the TR.
Meanwhile, regarding details of TDD configuration, especially for the granularity of this information in time domain, following views are shared by companies:
· Option 1: Static DL/UL configuration [ZTE, CATT, Intel, Qualcomm]
· Option 2: Only semi-static DL/UL configuration [Huawei/HiSilicon, ZTE, Nokia/Nokia Shanghai Bell, Xiaomi, Lenovo, Samsung, CMCC, MediaTek, Intel, Ericsson, CATT, KDDI] with following reasons: 
· In practical networks, dynamic TDD is rarely used and it would increase the chance of cross-link interference. [Huawei, ZTE, CMCC, Lenovo, Xiaomi, Intel, Ericsson, KDDI]
· For NCR, the coverage area is much smaller and hence a smaller number of covered UEs. Therefore, only a small portion of the overall time resources are expected to be required by the UEs connected via NCR. [Huawei]
· An NCR has higher energy efficiency and lower overhead if it is only ON in the semi-static UL and DL time, due to less dynamic UL-DL indication. [Huawei]
· Dynamic TDD is not strictly necessary although it can increase network flexibility at the cost of increased NCR signalling overhead, complexity and cost. [ZTE, Nokia, vivo]
· With consideration on the additional processing time and potential DL-UL switching time, the benefits for dynamic TDD is meaningless for the resource usage. [ZTE, Intel]
· To investigate the additional benefit due to the dynamic SFI, a model is needed for self-interference coupling across different DL/UL directions. Given the limited time for SI phase, suggest to not consider L1-signaling for dynamic TDD configuration for NCR in Rel-18.[MediaTek]
· Option 3: Both dynamic and semi-static DL/UL configuration [LGE, Qualcomm, vivo] with following reasons:
· Supporting dynamic TDD for Rel-18 NCR would be beneficial in terms of efficient resource utilization and short latency. [LGE, vivo]
· Dynamic change of the UL-DL information can better adapt to the traffic pattern while causing complicated interference problem. [Xiaomi]
In addition, according to the simulation results from [QC], about 4.5 dB gain on median SINR can be achieved by introducing TDD-awareness as listed below:
· [Source-1, QC] shows that a TDD-aware repeater (i.e., with full information about UL-DL TDD configuration) has a superior performance compared to a repeater that forwards signals blindly in both DL/UL directions with increased coverage (e.g., by ~10%), and improved the throughput (e.g., a median SINR improvement of ~4.5dB).
Then, from FL’s perspective, followings are proposed:
Proposal 4-1: At least semi-static TDD UL/DL configuration is needed for network-controlled repeater to ensure the proper DL/UL behavior.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	We think dynamic TDD should be further studied as well, at least for future-proof design of NCR. 

	vivo
	Support the proposal in principle

	Ericsson
	Support. We don’t think dynamic TDD is motivated based on network interference and the very limited deployment of such networks. Besides, time does not allow such specification in this release.

	Nokia
	Support

	CATT
	Support

	Lenovo
	Support the proposal.

	NEC
	We think dynamic TDD should be studied too.

	NTT DOCOMO
	We support.

	AT&T
	Open to supporting dynamic TDD as well (at least to ensure dynamic TDD can be operated at the gNB)

	Intel 
	Support

	CMCC
	Support the proposal. 

	ZTE
	Support

	Xiaomi
	Support 

	Rakuten
	Support

	Sony
	We support this proposal.

	Spreadtrum
	Support.

	KDDI
	We support this proposal.

	Fujitsu
	Support the proposal. But there seems a cross with 9.8.2 as well.

	LG
	It seems more appropriate to say that the TDD UL/DL information applied to the F-link is at least semi-statically determined rather than the current proposal.
Semi-static TDD UL/DL configuration in the proposal can be interpreted differently by each company. It may be interpreted as the semi-static TDD UL/DL configuration received by the MT is applied to F-link, or it may be interpreted as separately configuring the semi-static TDD UL/DL configuration applied to the F-link.
Therefore, in order to use the current proposal as it is, clarification of the semi-static TDD UL/DL configuration seems required.

	CEWiT
	Support the proposal

	CableLabs
	Support

	Huawei, HiSilicon
	Support 

	Samsung
	Support the proposal.

	IIT-K
	Support

	Philips
	We support the proposal but, like AT&T, are open to consider dynamic TDD as well.

	Qualcomm
	Partially support. 
We think some clarification is really needed. It is essential to make sure the repeater can properly operate within the current NR framework, while it is nice to also guarantee some level of futureproof-ness.  
We agree that the semi-static TDD UL/DL configuration should at least be provided to the repeater. However, let’s assume (for whatever reason) some slots are labelled as “flexible” in the semi-static TDD UL/DL configuration. The question is about the expected behaviour of the repeater, when it is instructed to forward a signal within such resources. We should discuss this case. Without any further information about the forwarding direction (UL vs DL), will the repeater assume this is an error case and ignore the instruction? Will it assume a default direction (e.g., DL)? Will it (if has the capability) blindly forward signals in both directions? We think the side-control info that primarily provides dynamic beam information (e.g., sent via DCI) could also optionally indicate whether this is for DL or UL, with minimal extra overhead. However, before discussing possible solutions, we need to agree that there could be such an ambiguity problem that should be discussed.
Hence, we propose the following modification.
Proposal 4-1: At least semi-static TDD UL/DL configuration is needed for network-controlled repeater to ensure the proper DL/UL behavior.
FFS: how to handle the symbols/slots labeled as “flexible” in the semi-static TDD DL/UL configuration.  

	Charter
	We also think that dynamic TDD should be studied too.

	InterDigital
	Dynamic and semi-static TDD signalling should both be supported. Full duplex operation in NCR is an important point of differentiation compared with legacy RF repeaters and IAB.  Therefore, both semi-static and dynamic TDD should be studied.

	Sharp
	Support


In addition, regarding whether to introduce additional TDD DL/UL configuration into side control information, different views are shared by companies as below:
· Side control information: [Spreadtrum, Sony, Charter, CableLabs, CEWiT/IIT-K, Sharp, Qualcomm].
In this way, as commented by companies, some benefits can still be achieved, e.g., introduction of NCR-specific TDD pattern as side control information to avoid limiting the deployment [Charter].
· Reuse the legacy configuration for UE in Rel-17:[Intel, ZTE, Ericsson, Fujitsu]
In this way, companies think that it seems sufficient that NCR obtains TDD UL/DL configuration simply by receiving cell broadcast information. NCR switches to DL/UL chain for DL and UL symbols and NCR could stop forwarding and prepare for switch in flexible symbol. Therefore, there is no motivation to transmit TDD UL/DL information by side control information.
From FL’s perspective, this aspect related to the detailed signalling design can be handled in AI 9.8.2 by taking above two as candidate solutions.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	vivo
	legacy configuration for UE in Rel-17 should be the baseline, we can further discuss whether side control information also convey TDD conf. or not.

	Ericsson
	Regarding whether to introduce repeater specific side-control information, e.g., NCR-specific TDD patterns, the repeater-MT would be configured with legacy methods. Having the forwarding function configured with a TDD patter that is not a subset of the repeater-MT TDD pattern would be problematic, at best.

	NTT DOCOMO
	We are fine that this point can be discussed in AI 9.8.2. We think NCR-MT may have TDD pattern information, so that indicating TDD configuration via side control information seems not necessary.

	CMCC
	We are fine to move the discussion to the AI 9.8.2. We are open for both options. But if the side control information is used, the TDD configuration indicated in the SCI should not conflict with the one broadcasted by the gNB. 

	Sony
	We think that whether to introduce additional TDD DL/UL configuration into side control information should be discussed further.

	LG
	Applying the legacy TDD configuration for UE to determine DL/UL of F-link can be baseline. Regarding this, it seems necessary to discuss whether to apply only TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated as well.
Additionally, dynamic DL/UL indication by side control information can be considered for flexible resource utilization.

	CEWiT
	Support

	Huawei, HiSilicon
	We think additional TDD DL/UL configuration is not needed. In practical deployment, only semi-static UL-DL TDD configuration are used to avoid unnecessary cross-link interference among gNBs as well as the UEs. And the semi-static UL-DL configuration for NCR RU can be obtained by NCR MT, e.g.,  SIB1 or dedicated RRC configuration.

	Samsung
	Share similar view with vivo.

	IIT-K
	Support

	Philips
	Okay to move to AI 9.8.2.

	Qualcomm
	Repeater-MT’s TDD configuration (acquired via any of TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedciated, or SFI) should be the baseline (and in many cases, sufficient) for the forwarding operation (by NCR-RU). However, as commented above, the question is what if some symbols/slots are still labelled as “flexible” in the Repeater-MT’s TDD configuration. We need to discuss and have a working solution.

	Charter
	We support side control information as this will make it easy for NCR to decode UE specific TDD patterns on a particular beam

	Sharp
	Support


4.1.1. Summary of the 1st round
For the [Proposal 4-1], the proposal is supported by majority with following comments:
· Regarding [LG]’s comments to highlight the F-Link, in our view, since same TDD configuration for C-link and F-link is preferred, to avoid the potential ambiguity, it’s fine to clarify it. 
· Regarding [ETRI, NEC, AT&T] on the dynamic TDD, it’s fine to add the FFS on this aspect..
Then, the updated version is proposed:
Updated Proposal 4-1: At least semi-static TDD UL/DL configuration is needed for network-controlled repeater for both C-link and F-link (i.e., FLB and FLA).
FFS: the necessity of dynamic TDD configuration
5. Topic-5 Timing information
5.1. Company view (Round-1)
For this topic, according to the views of most companies, regarding the timing alignment for DL/UL transmission of NCR for both C-link and forwarding link (including FLB and FLS), following three assumptions are proposed:
· Option 1: The UL and DL timings of the NCR-RU are aligned with the DL timing of the NCR-MT [Samsung]
· Option 2: The DL timing of the NCR-RU is aligned with the DL timing of the NCR-MT. The UL timing of the NCR-RU is aligned with the UL timing of the NCR-MT. [Huawei/HiSilicon, ZTE, Nokia/Nokia Shanghai Bell, Intel, Ericsson, Samsung, CMCC]
Meanwhile, if the internal delay of NCR-RU (e.g., group delay) is not negligible, the corresponding impacts should also be considered to determine the boundary, i.e., the DL Tx timing of NCR-RU is based on the the DL Rx Timing and internal delay of NCR-RU; The UL Rx timing of NCR-RU is based on the UL Tx timing of NCR-MT/RU and internal delay of NCR-RU [LGE, Qualcomm]
However, two companies [Ericsson, ZTE] think any possible internal delay can be handled by implementation, more companies think it should be taken into consideration.
· Option 3: The UL and DL timings of NCR-RU are aligned with the DL timing of gNB [Samsung]
For these solution, 
· In Option 1, to achieve the alignment of UL and DL timing of NCR-RU, it seems that the UE need to compensate the TA between NCR and UE. However, since the NCR is transparent to the UE, the UE can neither know a propagation delay between itself and the NCR nor a TA to be compensated for its UL transmission to the NCR. The above assumption may not be applicable and the UE can only maintain one global TA. Meanwhile, all of timings of the NCR-RU are aligned with the DL Rx timing of the NCR-MT. The DL Tx timing and the UL Rx timing at the gNB side is not aligned. Thus the timing of the NCR-RU UL Tx signals arriving at the gNB side cannot be aligned with the timing of other UL signals from the NCR-MT and other gNB-served UEs. It will cause resource collision and interference.
· In Option 2, the timing of NCR-RU mainly follows the timing of NCR-MT. And regarding the DL/UL of NCR-RU part, it’s aligned with the assumption of legacy RF repeater.
Regarding the impacts of internal delay of RU, it can also be handled in the similar way as legacy repeater without spec impact. 
· In Option 3, it has similar problems as Option 1. The misalignment of received UL signals at the gNB side from NCR-RU, NCR-MT and other gNB-served UEs will cause interference. It is difficult to ensure that NCR-RU UL Rx is aligned with NCR-RU DL Tx as the NCR is transparent to the UE. In addition, Option 3 also requires the NCR to have the function of caching and can control the forwarding time of NCR RU, which will increase delay, complexity and cost.
Then, from FL’s perspective, Option-2 is proposed:
Proposal 5-1: For the timing of NCR, the following assumption is considered as baseline:
· The DL timing of the NCR-RU is aligned with the DL timing of the NCR-MT. 
· The UL timing of the NCR-RU is aligned with the UL timing of the NCR-MT.
FFS: the impact of internal delay of NCR-RU.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	We think the Rel-17 RF repeater should be the baseline for this topic.

	Vivo
	We support the proposal 

	Ericsson
	Support

	Nokia
	Proposal may require some further clarification.   
For DL: We agree that NCR-RU DL Rx timing should be aligned NCR-MT DL Rx timing, but DL Tx time has a deterministic offset relative to DL Rx timing. 
For UL: We agree that NCR-RU UL Tx timing should be aligned with NCR-MT UL Tx timing, but here NCR-RU UL Tx timing has a deterministic offset relative to NCR-RU UL Rx timing.

	Apple 
	Support. 

	CATT
	support

	Lenovo
	We are generally fine with option 2, however, we think the internal delay should be considered firstly. 

	NEC
	Support in general. And we have a little modification:
· The DL receiving timing of the NCR-RU is aligned with the DL receiving timing of the NCR-MT. 
· The UL transmitting timing of the NCR-RU is aligned with the UL transmitting timing of the NCR-MT.
FFS: the impact of internal delay of NCR-RU.

	NTT DOCOMO
	We support.

	AT&T 
	Support

	Intel
	Support

	CMCC
	Support  and fine with the updates from NEC.

	ZTE
	We support the Proposal. 
In fact, the timing of NCR-RU in option 2 is the same as the legacy RF repeater. If considering the concerns from ETRI/Nokia/Lenovo, we are also open to define the timing of NCR-RU according to the timing of the legacy RF repeater (handling internal delay belongs to implementation and has no spec impact on timing).

	Xiaomi
	Support.
For the internal delay of  NCR, we think the UL-DL switching time in the backhaul link should be considered, which is different from the legacy RF repeater. And the delay can be compensated by the UE to maintain UL timing alignment between NCR-RU and NCR-MT.

	Sony
	We support this proposal for the DL. For the UL, however, we believe that some more discussions are needed. In particular, some UEs might be served by a direct link to the BS and by a link via the NCR, simultaneously. In this case, aligning the UL timing of the NCR-RU with that of the NCR-MT will most likely lead to UL transmissions of such UEs being incompletely forwarded by the NCR. This is because the timing advance of these UEs will likely be set to align transmissions according to the earliest of the two links, i.e., the direct link to the BS. A simple remedy exists, which is to allow the NCR-RU, in the UL, to start transmissions earlier than the NCR-MT, according to some NCR-RU timing advance value set by the gNB.

	Spreadtrum
	Support.

	KDDI
	We support this proposal.

	Fujitsu
	Support the proposal.

	LG
	We are ok to the principle, but we’d like to discuss DL-Rx/UL-Tx timing and DL-Rx/UL-Rx timing of the NCR-RU separately.
In our view, the DL-Rx timing for the FLB link can be aligned with the DL timing of the NCR-MT and the UL-Tx timing for the FLB link can be aligned with the UL timing of the NCR-MT.
However, regarding DL-Tx timing and UL-Rx timing for FLS link, whether these timings can be aligned with the DL and UL timing of NCR-MT or the effect of delay should be considered, it would be good to leave it as a further study.

	CEWiT
	Support the proposal

	CableLabs
	We are okay with the proposal with the understanding additional offset between  two timings would be further discussed under FFS 

	Huawei, HiSilicon
	Support 

	Samsung
	Support the proposal.

	IIT-K
	Support

	Philips
	We support this proposal.

	Qualcomm
	We support this proposal with the modifications suggested by NEC.

	Charter
	We are fine with the proposal

	InterDigital
	Support Proposal 5-1.

	Sharp
	Support


In addition, regarding the DL/UL timing determination of the NCR-MT, following options are summarized
· Option 1: the same as normal UE, e.g. obtained by SSB measurement [Huawei, ZTE, vivo, Lenovo, Samsung, Nokia/Nokia Shanghai Bell, CATT, Intel, KDDI, Spreadtrum]
· Option 2: timing information is included in side control information or derived from the channel carrying the side control information [Spreadtrum, Sony]
· Option 3: Based on the implementation during the deployment [Spreadtrum]
According to the above summary, it’s clear that majority prefer to reuse legacy timing mechanisms for NCR-MT. And from FL’s perspective, since the NCR-MT at least has the capability to process the L1/L2 signalling, it’s reasonable to reuse the legacy mechanism and the following proposal is recommended:
Proposal 5-2: The determination of DL/UL timing for NCR-MT follows the legacy timing mechanism in Rel-17.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Is it proposed as a conclusion?

	vivo
	Support 

	Ericsson
	Support

	Nokia
	More discussion is necessary.  It may be that DL and UL timing synch could be managed by implementation for a stationary deployment.

	Apple 
	Support 

	CATT
	support

	Lenovo
	Support the proposal.

	NEC
	Support

	NTT DOCOMO
	We support.

	AT&T
	Support

	Intel 
	Support 

	CMCC
	Support 

	ZTE
	We support the Proposal. 

	Xiaomi
	Support

	Sony
	We support this proposal. In addition, we propose that the NCR-MT is considered the timing reference of the NCR-RU. (The timing of the NCR-RU can then be further adjusted by the gNB by means of a newly introduced NCR-RU timing advance parameter. The purpose of this further adjustment is explained in our comment to Proposal 5-1.)

	Spreadtrum
	Support.

	KDDI
	We support this proposal.

	Fujitsu
	Support the proposal.

	LG
	Support

	CEWiT
	Support the proposal

	CableLabs
	We are not very clear on the proposal. Does it mean repeater would use initial access based TA adjustment and need to handle TA adjustment MAC CEs? As a main objective of NCR is low complexity/cost, we like to further discuss what is the implication of the proposal. 

	Huawei, HiSilicon
	Support 

	Samsung
	Support the proposal.

	IIT-K
	Support

	Philips
	We support the proposal.

	Qualcomm
	Support.

	Charter
	We support the proposal

	InterDigital
	Support Proposal 5-2.

	Sharp
	Support. 
Please clarify that the timings here are for synchronization and TA only.


5.1.1. Summary of the 1st round
For the [Proposal 5-1], the proposal is supported by majority with following comments
· Regarding [Sony]’s comments for the case that UE is jointly served by gNB and repeater, in our view, from propagation channel perspective, no additional processing is needed since same delay difference is expected for DL and UL.
· Regarding [Nokia, Lenovo, LG]’s comments on the impact of additional delay, it can be covered by the FFS bullet and the aligned timing can be assumed as starting point.
Then, following updated version is proposed:
Updated Proposal 5-1: For the timing of NCR, the following assumption is considered as baseline:
· The DL receiving timing of the NCR-FU is aligned with the DL receiving timing of the NCR-MT. 
· The UL transmitting timing of the NCR-FU 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-FU
· The UL transmitting timing and UL receiving timing of the NCR-FU

For the [Proposal 5-2], the proposal is supported by majority with consideration on other solutions as commented by [Nokia], from moderator’s perspective, it’s always possible to address the issue by implementation, but solution by following legacy process is also one option with more robustness. Then, the following is kept:
Updated Proposal 5-2: The determination of DL/UL timing for NCR-MT follows the legacy timing mechanism in Rel-17.
6. Topic-6 Power control information
6.1. Company view (Round-1)
For the power control information, although it’s proposed as the 2nd priority in this SI, many companies [Huawei, ZTE, Spreadtrum, vivo, NEC, Lenovo, Charter, DCM, CMCC, Panasonic, ETRI, CEWiT, AT&T, Rakuten Moible] still prefer to support this feature for NCR. [Ericsson] also highlights that study on gain control and associated signaling is needed for self-interference management due to repeater oscillation. The benefits of this information is also justified by the simulation results from [Huawei, vivo, ETRI] as listed below:
· [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.
However, others [CATT, LG, Samsung, CAICT, MTK, KDDI, Qualcomm, Fujitsu] prefer to deprioritize the discussion. 
Then, from FL’s perspective, following is proposed:
Proposal 6-1 Power control information is beneficial for network-controlled repeater to control the behaviour of NCR-RU.
· FFS: Detailed mechanism of indication.
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Support the proposal.

	vivo
	Support the proposal 

	Ericsson
	Do not support the proposal. While we agree that power/gain control can be used for coverage configuration, we are not sure if such configuration should be specified by RAN1 but can be left to OAM. Additionally, repeater power/gain control must not interfere with UE power/gain control, limiting the applicability of power/gain control, in particular to longer time constants than UE power/gain control. Another matter is that the repeater requirements will need to change with to advanced power/gain control, e.g., analog components will face stricter linearity requirements, driving up cost and power consumption. For that reason, power/gain control should be limited to situation where it is necessary for operation, i.e., repeater self-oscillation.

	Nokia
	It is unclear if this is intended as a proposal or a conclusion.  Power control information may be beneficial, but the question should be whether we consider enhancements to support power control enhancements or whether this should be down-prioritized.  Our understanding is that power control is an optimization and should only be considered after progress is made on essential functionality.  

	CATT
	At this stage it is hard to make the conclusion 

	Lenovo
	Support the proposal.

	NEC
	Support

	NTT DOCOMO
	We would like to clarify the power control is for UL or DL or both UL and DL. We support especially for UL power control. For DL power control, we are open for the discussion, on the other hands, we are not sure dose gNB have sufficient information (whether interference happens or not between NCR and gNB, and sufficient NCR DL power) to control NCR DL power.

	AT&T
	Support the proposal – the time scale of the power control should be further considered as mentioned by Ericsson

	Intel 
	We prefer to focus on essential functionalities, deprioritize the discussion for power control at this stage.

	CMCC
	Support the proposal. Details could be further studied.

	ZTE
	We support this proposal and the details of controlling including time scale, or gain only can be further discussed.

	Rakuten
	We share the same view as NTT DOCOMO.

	Sony
	Support.

	Spreadtrum
	Support.

	Fujitsu
	Support the proposal. 
@ Ericsson
Regarding “For that reason, power/gain control should be limited to situation where it is necessary for operation, i.e., repeater self-oscillation”, could you please elaborate more about how to resolve the issue in your mind? Would it require side control information, or any other information exchanged between gNB and NCR?

	LG
	We’d like to discuss further.

	CEWiT
	Support the proposal

	CableLabs
	We share a similar view with Intel, like to deprioritize this topic 

	Huawei, HiSilicon
	Support for both UL and DL. 
As discussed in our contribution there are some major problems to use a fixed gain for uplink:
· Amplified noise leads to interference for UL multi-user multiplexing (e.g., FDM) if the fixed gain is high. 
· Uplink transmission failure for a UE far away from the NCR if the fixed gain is low.
· Even worse, an over-amplified signal may block the gNB reception.
For downlink, more severe problems exist if a fixed gain is adopted: 
· Signal distortion if the fixed gain make the NCR saturated (due to a large NCR received power).
· Reduced NCR coverage leads to coverage hole at a lower NCR received power (as a result of a lower NCR DL transmission power).
· Unstable coverage performance due to the time changing NCR received power. The received power depends on backhaul link condition, such as channel fading or blockage. 
To address some of the comments, for both DL and UL, there will be broadcast transmissions e.g. SSB/SIB1/PRACH and unicast transmissions, e.g. CSI-RS/PDSCH/PUSCH. Typically they will use different beams, i.e. wide beam for broadcast channels and narrow beam for unicast transmissions. Therefore, the PSD received at the NCR will be different across different channels/signals. If the same amplifying gain is used, there will be a coverage mismatch between broadcast channels and dedicated channels. 

	Samsung
	A fixed gain is preferred for NCR-RU, and no power control information is preferred.

	IIT-K
	Support

	Philips
	We agree with Nokia.

	Qualcomm
	What is the implication of this proposal? Is it to agree to “consider” power control for the repeater? If so, then we are OK to support only if it is clarified that this aspect still has a secondary priority and should not be treated at the same priority as the other identified aspects.

	Charter
	Support the proposal

	Sharp
	Power control can be deprioritized. 
As mentioned in the SI description A fixed maximum power can be used as baseline.


In addition, regarding on the detailed solution for PC information indication, as mentioned by [CMCC, QC, ZTE, ETRI, HW], controlling of either amplifying gain or transmission power can be considered. Then, from FL’s perspective, following is proposed as starting point.
Proposal 6-2: The following options can be considered to enable the power control of NCR
· Option-1: Amplifying gain control 
· Option-2: Transmission power control 
Companies are encouraged to share your views and if there is concern, please directly propose the corresponding updates.
	Companies
	Comments and Views

	ETRI
	Fine with the proposal. Also OK to add that other options are not precluded.

	Vivo
	Agree

	Ericsson
	Disagree. We don’t understand how Option 2 can work with variable input power. Furthermore, it would not be transparent to the UE since UE PC would definitely need to change due to the repeater interfering in amplification.

	Nokia
	In our view this could not be agreed unless proposal 6-1 was agreed as it seems to be part of the FFS related to indication details.

	CATT
	Need more discussion

	Lenovo
	Support the proposal.

	NEC
	Support

	NTT DOCOMO
	We would like to clarify the proposal is for UL or DL or both UL and DL. For UL power control of NCR-RU, we may consider another option, such as following UL power of NCR-MT (and UL power of NCR-MT can be controlled with legacy power control mechanism).

	AT&T
	Support the proposal

	CMCC
	Support the proposal.

	ZTE
	We support the Proposal. And Option-1 is preferred due to its simplicity if down-selection is needed.

	Xiaomi
	If power control is supported, we prefer option 1.

	Sony
	We support discussing both options.

	Spreadtrum
	Support the proposal.

	Fujitsu
	We are fine with the proposal.

	LG
	We’d like to discuss further.

	CEWiT
	Support the proposal

	Huawei, HiSilicon
	Support the proposal and will be fine to limit to option 1.

	Samsung
	It is preferred to deprioritize the discussion.

	IIT-K
	Support

	Philips
	If power control is supported then option 1 seems the better choice.

	Qualcomm
	We agree with Nokia. This proposal depends on Proposal 6-1. And we should settle the earlier proposal first.

	Charter
	We are fine with the proposal 

	Sharp
	Fine with the proposal if power control is not de-prioritized.


6.1.1. Summary of the 1st round
For the [Proposal 6-1], the key point from companies is still on whether the PC is needed or not. In our view, according to the current inputs, it’s reasonable to make the observation that the PC is beneficial. Then, updated version is preferred.
Proposal 6-1 Recommend to capture the following observation in TR 38.867.
· Power control information is beneficial for network-controlled repeater to control the behavior of NCR-FU.
· FFS: Detailed mechanism of indication.

For the [Proposal 6-2], with consideration on the comments, e.g., whether to support PC or additional solutions, following updates is made:
Updated Proposal 6-2: The following options can be considered to enable the power control of NCR
· Option-1: Amplifying gain control 
· Option-2: Transmission power control 
· Others solutions are not preclude.
Note: Down-selection is expected in SI.
7. Proposals for discussion at GTW sessions
Updated Proposal 2-1: Beam information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR at least for FLA (i.e., forwarding link for access between NCR and UE)
· FFS: Detailed mechanism of indication.
· [FFS: Beam information for FR1].

Updated Proposal 3-1: ON-OFF information is beneficial and recommended as the side control information for network-controlled repeater to control the behaviour of NCR-FU.
· FFS: Detailed mechanism of indication.
· FFS: Whether the forwarding of broadcast channel can be turned off.

[Updated Proposal 1-1]: Recommend to 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 and in same frequency band as Forwarding-link (F-link as described below).
· The NCR-FU is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via F-link for backhaul (FLB) and F-link for access (FLA). The behavior of the NCR-FU will be controlled according to the received side control information from gNB. 
Note: As the baseline, at least, the L1/L2 functionality and the associated configurations are assumed be supported by the NCR-MT and the detailed protocol structure of NCR-MT will be further discussed.

Updated Proposal 1-2: Recommend to capture the following assumption of network-controlled repeater in TR 38.867.
· As the baseline, same RF component of NCR is used for C-link and FLB.  
· If dedicated RF components are used (e.g., antenna) at NCR for C-link and FLB, respectively, these RF components should be co-located to ensure the quasi collocation relationships between C-link and FLB for both Type-A and Type-D
· Note: It is up to implementation without extra standardization effort.  .
· Different RF components are used at NCR for the FLB and FLA.

Updated Proposal 1-3: Recommend to capture the following examples of the scheduling of C-link and FLB by gNB in TR 38.867.
· The DL of C-link and DL of FLB (from gNB to NCR) can be performed simultaneously or in TDM way.
· The UL of C-link and UL of FLB (from NCR to gNB) is performed in TDM way.

[Updated Proposal 2-2]: Both fixed beam and adaptive beam can be considered at NCR for gNB-NCR link (i.e., C-link and FLB)
FFS: the mechanism for indication and determination of beam.
Note: Fixed beam refers to the case that beam at NCR cannot be changed.

Updated Proposal 2-4: Both the dynamic indication and semi-static indication can be considered for the beam of FLA at NCR side
FFS: the details of each indication

Updated Proposal 3-2: The ON-OFF information can be indicated to NCR by gNB with following options:
· Option 1: Explicit indication with the single or multiple on-off state 
· Option 2: Explicit indication with the on-off pattern
· Option 3: Implicit indication with the signalling of beam or PC information
· Option 4: Implicit indication with the extension of DRX procedure to NCR RU
· Other solutions (e.g., potential combination of explicit and implication solution) are not precluded.

Updated Proposal 4-1: At least semi-static TDD UL/DL configuration is needed for network-controlled repeater for both C-link and F-link (i.e., FLB and FLA).
FFS: the necessity of dynamic TDD configuration

Updated Proposal 5-1: For the timing of NCR, the following assumption is considered as baseline:
· The DL receiving timing of the NCR-FU is aligned with the DL receiving timing of the NCR-MT. 
· The UL transmitting timing of the NCR-FU 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-FU
· The UL transmitting timing and UL receiving timing of the NCR-FU

Updated Proposal 5-2: The determination of DL/UL timing for NCR-MT follows the legacy timing mechanism in Rel-17.

Proposal 6-1 Recommend to capture the following observation in TR 38.867.
· Power control information is beneficial for network-controlled repeater to control the behavior of NCR-FU.
· FFS: Detailed mechanism of indication.

8. Conclusion
Appendix
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R1-2204321	Discussion on Side control information to enable NR network-controlled repeaters	CMCC
R1-2204393	Discussion on side control information to enable NR network-controlled repeaters	NTT DOCOMO, INC.
R1-2204532	Discussion on side control information for NCR	LG Electronics
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R1-2204642	Control information for enabling NW-controlled repeaters	Ericsson
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R1-2204688	Side control information for network-controlled repeaters	MediaTek Inc.
R1-2204757	Discussion on Side control information to enable NR network-controlled repeaters	CEWiT, IITK
R1-2204813	Disucssion on Side control information to enable NR network-controlled repeater	Intel Corporation
R1-2204847	Discussion on side control information to enable NR network-controlled repeaters	KDDI Corporation
R1-2204864	Side control information to enable NR network-controlled repeaters	AT&T
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