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0. Introduction
In this AI, the discussion is expected based on following objectives:
	Specify the signalling and behavior of the following side control information for controlling the NCR-Fwd [RAN1, RAN2]
-          Beamforming
-          UL-DL TDD operation
-          ON-OFF information
· Note: Power control aspect will be checked in RAN#98e.


Then, according to the companies’ inputs, the views on following essential aspects are summarized as below:
· Side control information: 
· Beam information & Timing indication for access link 
· Beam indication for backhaul link
· Side control information: ON-OFF information
· Side control information: TDD information
· Others
Companies are encouraged to provide the inputs for corresponding topics.
1. Topic-1 Beam information & Timing indication for access link
1.1. Company view (Round-1)
To enable the beam indication for access link, based on the inputs, following aspects are highlighted by companies:
· Definition and acquisition of beam characteristic
· Association between beam index and real beam
· Indication of beam index
· Indication of applicable time domain information
1.1.1. Acquisition of beam characteristic [Closed]
In RAN1#110-bis-e, how to deliver the characteristic of physical beam has been discussed without consensus, in the meeting, following is summarized based on the inputs:
· Option-1: Information related to the supported physical beam by NCR-Fwd is configured to gNB by OAM
[Huawei, Nokia] highlight that there is no need to define the signalling to deliver the set of beams supported by NCR-Fwd for access link to the gNB. The set of beams used by NCR-Fwd for access link for a target coverage can be determined during network planning & optimization by operator, and configured for gNB and NCR. [ZTE] mentions that in this case, there is no need to further discuss the details on how to characterize the beam and it will be left to implementation.
· Option-2: Information related to the supported physical beam by NCR-Fwd is reported to gNB as RRC capability by RRC
[vivo, Fujitsu, InterDigital, xiaomi, Intel, China Telecom, Sony, CMCC, Sharp, Lenovo, AT&T, Samsung, NEC, CEWit] prefer to enable the reporting via capability report.
In addition, [Ericsson, QC] propose that the how to deliver this information can be discussed in RAN2.
From FL’s perspective, it seems that there is majority to support the capability, but considering the strong concerns from companies, the following proposal is provided to check company’s views:

Proposal 1-1-1: One of following options is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-1: The information is required via RRC as capability of NCR-Fwd.
· FFS: The details on how characterize the beam.
· FFS: How to determine the beam index in SCI
· Option-2: The information is informed to gNB and NCR via OAM
· Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
· Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation.
· The beam index in SCI corresponds to the configured beam sequentially. 
Companies are encouraged to share your preference for down-selection and potential updates on each option.
	Companies
	Comments and Views

	Samsung
	We are OK with the intention of Option 1, but we think such higher layer / inter-node signaling aspects are RAN2/3 scope.

	Ericsson
	In our understanding, there are two issues:
1. How will repeater know which beams to use?
2. How will gNB know which beams the repeater should use?
Our overall ambition is to simplify the repeater/gNB interface as much as possible, to allow for simple repeater deployment. That means, e.g., that gNB OAM should not be involved in the configuration of repeaters.
For Issue 1, the repeater can be provided, by repeater OAM, either the beams to use in the present deployment, or determine those beams on its own by being provided both the network’s requested service range and the repeater’s supported service range.
For Issue 2, gNB can find out repeater beam information from repeater capability signaling.
Option 2 will be difficult if different OAMs are used for gNB and repeater, respectively, and for that reason contradicts the while WI, in our opinion.
RAN1 only needs to decide what minimum information is needed for the controlling gNB. It is up to RAN2/3 to decide how this information is provided to respective nodes.

	Apple
	We support the proposal and support option 1 where information is required via RRC as capability. This is needed to have interoperability of NCR. Also, we agree that how to deliver this information should be discussed in RAN2/3

	Fujitsu
	We are okey with the proposal in general. And from interoperability perspective, at least Option 1 should be supported and can be optional. Option 2 can be supported up to implementation.

	Lenovo
	We support Option 1 and think how to deliver the information can be decided in RAN2.

	InterDigital
	In general, we are ok with the intention of Option-1, that is NCR reporting access-link beams’ physical characteristics. As such, involving OAM as in Option 2 may not be necessary. 

	Nokia
	Prefer Option-2.  As noted in our contribution, for other infrastructure, like IAB nodes, this beam characterization has been performed via OAM.  Vendors typically have different proprietary methods of configuring the coverage area of an infrastructure node, and this should most likely only be done after careful network planning to avoid unnecessary interference.  In our view, there is no clear use case for this information being shared with the gNB. Additionally, standardizing this kind of signaling should be expected to be complicated and restrictive to beamforming implementation.

	ZTE
	We are fine with proposal and prefer to discuss it in RAN1 including how to report. The point is that, based on the discussion in RAN1#110-bis-e, the following action including how to define the beam index and how to characterize the beam will be different if different approach is used for information delivering.
Regarding the solution, we are fine with either one but want to highlight if  no consensus regarding how to characterize the beam can be achieved, Option-2 will be the only choice.

	Huawei, HiSilicon
	We share the view from Ericsson that RAN1 should focus on the minimum information that is needed to control the NCR. To us, this corresponds to the set of beams that is used by NCR.  How this information is delivered to the gNB and NCR can be further discussed in RAN2/3.  Nevertheless, our view is that the NCR OAM can provide the set of beams that will be used by NCR. Whether the gNB acquires the information via NCR capability reporting or interface between different OAMs can be discussed further. 
Overall, Proposal 1-1-1 is not critical for RAN1 since the decision is up to other WGs.

	Sony
	We support the proposal and select Option-1, i.e., signaling to characterize the supported beams of the NCR-Fwd’s access link is via higher layers (i.e., RRC). In our view, Option-2 leads to inter-operability issues and should not be preferred. 

	NEC
	We agree with the proposal. And option 1 is preferred due to the flexibility of beam information interchanging when state of NCR varies with time.

	NTT Docomo
	Support the proposal. 

	Intel 
	We support option 1. For option 2, we still have concern on interoperability between gNB and NCR. 

	Sharp
	We prefer Option 1. The gNB can configure the #beams and beam indexes based on the NCR capability.

	Rakuten Mobile
	We support the proposal.

	Vivo
	Our preference is option 1, if there is no consensus, we also suggest that RAN1 finalizes the parameter to characterize the beam, and send LS to RAN2 to design the signaling

	IIT-K
	We support the proposal and support Option-1. The capability reporting is needed for inter vendor operability. With Option-2, this interoperability may not be achieved.

	CEWiT
	Support option 1. NCR can determine/provided with the beams to use in the deployment scenario. The NCR can report the beam information to gNB as capability. 

	AT&T
	We support option 1. We also agree with some of the comments regarding how to deliver this information should be discussed in RAN2/RAN3.

	LG
	We are also fine for the proposal itself for further down selection and our preference is option 1 considering different OAM can be applied.

	CATT
	  Option 1 should be supported and can be optional. Option 2 can be supported up to implementation.


1. Summary of the 1st round
In the online discussion, the following agreement is achieved, and this topic is closed.
Updated Proposal 1-1-1 for down-select: 
The following is supported to deliver the information to characterize the supported physical beam of NCR-Fwd for access link: 
Option-2: The information is informed to gNB and NCR via OAM
· Note-1: In this option, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor).
· Note-2: In this option, the beam(s) used by NCR-Fwd for access link is configured for gNB and NCR by OAM based on implementation. 
· The beam index in SCI corresponds to the configured beam(s) sequentially. 
1.1.2. Definition of beam characteristic [Closed]
In RAN1#110-bis-e, the following agreement has been achieved:
	Agreement
The following information can be used to characterize the physical beam(s) supported by NCR-Fwd for access link: 
· Number of beams supported for access link
· FFS: How to define the detailed value (e.g., per beam type)
· FFS: Whether the number of beam can be derived by beam layout
· Spatial relationship between different beams
· FFS: Beam types defined by the beam width (e.g. two types as wide beam and narrow beam type)
· FFS: Beam direction defined by the boresight of beam
· FFS: Whether/How to deliver this information to gNB
· FFS: Coverage area for each beam type
· FFS: Beam ID (via explicit or implicit means) 


In this meeting, different views are still proposed by companies regarding how to characterize the physical beam supported by NCR-Fwd. In general, following alternatives are summarized:
· Alt-1: The beam information is defined per beam.
In this way, [Huawei, Spreadtrum, Sony] proposed to report the {beam index, beam width, beam direction} for each beam. In this way, since the beam width and direction for each beam is explicit provided, the spatial relationship and number of beams will be derived accordingly. In addition, the beam index will be determined by the NCR by implementation. [Intel] also proposed that beam type and spatial relationship may also need to be indicated. [Spreadtrum] highlights that beam direction can be defined by beam centre direction
· Alt-2: The beam information is defined based on the assumed layout.
In this way, [ZTE, Ericsson, AT&T] proposed to define the beam layout. This layout can be defined by number of supported beam for each dimension and the value can also be defined per beam type [Intel, ZTE, Ericsson, CATT]. [ZTE, CT] also highlights that number of narrow beam belong to one wide beam is also needed to be defined in same way. In addition, all beam can be sequentially indexed per beam type or cross types, e.g., following the order based on the beam layout [ZTE, Fujitsu, Ericsson,Intel] to define the spatial relationship between beam types [Sony] or with explicit mapping to a set of beam indices [AT&T, QC]. [Fujitsu] mentions that the beam index of an access link beam at least represents its beam type and spatial relationship with other access link beams.
[Intel] highlights that beam direction for reference physical beam (if needed) should be explicitly provided. The overall coverage of beam in both azimuth and elevation domain should be included as highlighted by [Ericsson].
[HW, CATT, Ericsson] mentions that the maximum number of beams on the access link should be limited. Specifically, [HW] proposes that the maximum number of SSB beams and CSI-RS beams should be limited, e.g., 4 for SSB, and 16 for CSI-RS. [CATT] mentions that the maximum number of broadcast (wide beams) is 4 and the maximum number of UE-specific (narrow) beams is 8. While [Ericsson] mentions that the maximum number of NCR beams should be specified and be 8 wide beams and 16 narrow beams.
In addition, [CMCC,CT] highlights that wide and narrow beam type should be supported, which is defined by the beam width without report the detailed value, e.g., beam width for each type of beam [CMCC]. [MTK] highlights that the beam index along with a pointer is needed, which is pointing to another wide beam if its coverage is within the wide beam. If the beam itself is a wide beam the pointer is not present. [Lenovo] mentions that the coverage area for each beam and beam ID is not necessary. The beam direction is not preferred by [CT, Lenovo, CATT, MTK, LG]. [Samsung] also highlights that each physical beam supported by NCR-Fwd for access link has a unique physical beam ID as reported by NCR-MT. [vivo] highlights that the physical beam(s) is indexed according to predefined rule, e.g., index the wide beam firstly, and then index the narrow beam
Other parameters, e.g., transmission gain value, AL beam pairs, number of supported antenna elements/ports, number of simultaneously operated beam are propose by single company.
Based on the inputs, From FL’s perspective, following proposal is provided for down-selection:
Proposal 1-1-2: One of following options is supported to characterize the supported physical beam of NCR-Fwd for access link: 
Option-1: Each beam is defined by {beam index, beam width, beam direction (i.e., boresight of beam)} ;
· Note: The spatial relationship and number of beam will be derived according to the beam width and beam direction.
· Note: How to index the beam is NCR’s implementation.
Option-2: The beam information is defined by {beam index, beam type, beam layout}.
· Two beam types are supported, which are defined as wide and narrow beam.
· The beam layout per beam type is defined by a tuple with parameter {M,N}, where the M and N represent the number of beams in the vertical and horizontal respectively. 
· All beams are indexed sequentially by following the order as:
· The wide beams will be numbered firstly, then the narrow beams belonging to each wide beam are indexed sequentially.
· For each beam type, the beams are numbered from the horizontal domain first by following the order as 0-N-1.
Companies are encouraged to share your preference for down-selection and potential updates on each option.
	Companies
	Comments and Views

	Samsung
	In our reading, the option 1 and option 2 of this FL proposal is based on a number of FFS points of the agreement of last meeting. In our view, both option 1 and option 2 includes a lot of implementation details that are not necessary for gNB signaling. 
Based on the agreed feature to characterize a beam, we think beam index and the spatial relation between beam indexes will be sufficient for gNB scheduling. Hence, we suggest another option 3. 

Proposal 1-1-2: One of following options is supported to characterize the supported physical beam of NCR-Fwd for access link: 
Option-1: Each beam is defined by {beam index, beam width, beam direction (i.e., boresight of beam)};
· Note: The spatial relationship and number of beam will be derived according to the beam width and beam direction.
· Note: How to index the beam is NCR’s implementation.
Option-2: The beam information is defined by {beam index, beam type, beam layout}.
· Two beam types are supported, which are defined as wide and narrow beam.
· The beam layout per beam type is defined by a tuple with parameter {M,N}, where the M and N represent the number of beams in the vertical and horizontal respectively. 
· All beams are indexed sequentially by following the order as:
· The wide beams will be numbered firstly, then the narrow beams belonging to each wide beam are indexed sequentially.
· For each beam type, the beams are numbered from the horizontal domain first by following the order as 0-N-1.
Option-3: Each beam is defined by {beam index, spatial relation / QCL relation with another beam index};
· Note: How to index the beam is NCR’s implementation.



	Ericsson
	RAN1 should aim for a minimum set of information. That is Option 2, in our opinion. There is no need for the gNB to have very detailed knowledge about individual beam widths and beam directions since the gNB will anyway only use it to determine the beam constellation/layout.
However, even Option 2 can be further enhanced. If a beam constellation/layout is agreed, beam indices should be implicitly determined from that beam constellation/layout, e.g., by the rules presented in the 3rd bullet of Option 2.
The above results in the following updated Option 2:
The beam information is defined by {beam type, beam layout (per beam type)}
Beams are indexed in sequential order as 
· The wide beams will be numbered firstly, then the narrow beams belonging to each wide beam are indexed sequentially.
· For each beam type, the beams are numbered from the horizontal domain first by following the order as 0-N-1.

	Apple
	It seems in the summary above, our views from our contribution are not captured.
Nevertheless, we have a couple of questions, on Option 2

Q1: it is not clear to us whether/how the directivity of each beam is configured. Based on the beam layout, the relative spatial relation  (in vertical and horizontal domain) between the beams  can be determined. However, in which absolute direction, the beam layout will be applied is not clear. Is the intention to leave it up to NCR implementation?
In our view, we think that supporting specific beam direction for each beam may be unnecessary (as proposed in option 1). However, we think a wider coverage region should be associated with the beam layout to allow gNB to have some control in the coverage region that it wants to serve. 

Q2: It is proposed that respective layout for the two beam types is used. Is there any spatial relation between the two beam types? Or the wide beam type layout and narrow beam layout are independent? 
In our view, it would be beneficial if the narrow beam layout could be associated with wide beam layout. For example, a beam index for narrow beam can be associated with the beam index of wider beam to indicate that the narrow beam(s) are contained within a wide beam index. It is similar to having QCL type-D, where source is wide beam index and target is narrow beam index. 

Based on these aspects, we propose following update to Option 2 (and also this could be a good compromise for the companies supporting option 1):
· Option-2: The beam information is defined by {beam index, beam type, beam layout, coverage region}.
· Two beam types are supported, which are defined as wide and narrow beam.
· The narrow beam and wider beam can be spatially associated (i.e. within which wider beam the narrow beam can be contained) 
· The beam layout per beam type is defined by a tuple with parameter {M,N}, where the M and N represent the number of beams in the vertical and horizontal respectively. 
· All beams are indexed sequentially by following the order as:
· The wide beams will be numbered firstly, then the narrow beams belonging to each wide beam are indexed sequentially.
· For each beam type, the beams are numbered from the horizontal domain first by following the order as 0-N-1.
· At least the wide beams are associated with one of the coverage regions supported by NCR-Fwd
· FFS: details of coverage region association


	Fujitsu
	We are generally fine with the proposal. Considering both options support report of beam index and it should be the majority view, maybe we can agree on beam index first.  Then we can discuss the relation between beam indexing and the spatial relationship of corresponding physical beams, e.g. if there is any other required information and any restriction/rule on beam indexing from the spatial relationship perspective. 

	Lenovo
	We think we should differentiate which information is necessary to characterize a beam and which information is necessary for NCR reporting to gNB or by OAM. Our view is that beam type and beam layout (i.e. number of beams in horizontal and vertical domain) are necessary for reporting or OAM. The beam index for each beam can be determined by a predefined rule. The spatial relationship between different beams can also be determined by the beam index.
With this consideration, we slightly prefer Ericsson’s updated Option 2.


	InterDigital
	We prefer Option 2. In our opinion per beam indication may cause some ambiguities, as the spatial relation between the beams are not indicated. 
There could be another alternative that is somehow a combination of the two options. So, while the beam layout per beam type is defined by a tuple with parameter {M,N}, one or more beams are defined with more detailed information regarding respective physical beam. As such, one or more of the beams within the tuple of {M,N} are defined based on Option 1, that is {beam index, beam width, beam direction (i.e., boresight of beam)}. In this way, the indicated beams could be used as reference for the other beams in the tuple. 
So, below could be added to Option 2:
- At least one beam per tuple is indicated via {beam index, beam width, beam direction (i.e., boresight of beam)}; to be used as reference for the indication of other beams within the tuple.  

	Nokia
	This proposal should be discussed after progress is made on Proposal 1-1-1.  Regarding the proposals there are some issues that seem to need clarity. TS38.115-2 includes radiated conformance requirements for Rel-17 repeaters. In this spec, beam direction includes both beam center and beam peak.  Beam direction may also be frequency dependent and therefore require characterization by sub-band.  Additionally, a reference muost be provided for the beam direction.  If the reference is local to the NCR, the gNB must know the orientation of the NCR as well (azimuth and elevation).  Otherwise, the NCR must be capable of orientation relative to a global reference.

	ZTE
	We prefer the Option-2 since it’s more suitable with limited overhead if reported via NCR capability. For the definition of spatial relationship, once the layout is done, no additional complexity is needed and beam index based solution is straightforward.

	Huawei, HiSilicon
	As indicated previously, we think RAN1 should focus on the beams that will be used by NCR instead of the beams that will be supported by NCR. Hence the main bullet can be revised as follows
Proposal 1-1-2: One of following options is supported to characterize the supported physical beam of NCR-Fwd for access link: 
Between the two options, we prefer Option 1.
Option 1 is the simplest solution which can cover various implementations, i.e. more than two beam widths, different beam layout. 
Option 2 has several implicit restrictions, i.e. two type of beams (with only two possible beam widths), rectangular beam layout (as defined by M x N). Of course, the signaling can be optimized given these restrictions. But it is not preferable to pose restrictions to NCR implementations. 

	Sony
	In principle, we are fine with this proposal and are open to discuss and eventually support either alternative. 
Regarding Alt.2, the sentence “For each beam type, the beams are numbered from the horizontal domain first by following the order as 0-N-1.” is unclear: After the wide beams, are all horizontal narrow beams indexed first, then all vertical narrow beams? Or is it rather horizontal narrow beams of the first wide beam, then vertical narrow beams of the first wide beam, then horizontal narrow beams of the second wide beam, and so on? (We guess it is the second one.) This can perhaps be clarified. We are also okay with simply stating that “the indexing of the beams is derived from the signaled layout,” and leave the detail for FFS, if this can advance discussions.

	NEC
	We prefer option 1, it seems more directly to inform the information which is useful for scheduling.

	Intel 
	We are generally fine with intention of the proposal, but couple of clarification/revision is needed. For beam type, we think wide and narrow beam is sufficient without exact value for beam width. For spatial relationship, we share similar view with Samsung and Apple, there can be different ways, e.g., QCL relation, or which narrow beams are within the coverage of a wide beam. Beam direction is just one way of spatial relationship. 

	Sharp
	We prefer option 2 with a sequence index.

	Rakuten Mobile
	We support the proposal.

	Vivo
	We have agreed on the beam spatial relationship. We wonder why option 2 does not contain such information. 
We also share view as Samsung that the ‘beam type’ may be not necessary, depends on how to define the beam relationship, e.g., the beam coverage of the beam is within the coverage of another beam .
Option-2: The beam information is defined by {beam index, FFS beam type, beam layout relationship}


	IIT-K
	Fine with the proposal and prefer option-2

	CEWiT
	Fine with the proposal. Prefer option 2.

	Mediatek
	We share similar view with Samsung that each beam can be defined by {beam index, spatial relation/QCL relation with another beam index}, therefore, we support Samsung’s update and option 3 in its proposal.

	AT&T
	We think that an option 3 may be appropriate or rephrase Option 2 for clarity. At a high level for the initial round could include the following: 
Option-2’: The beam information is defined based on explicit beam indices, which identifies beam type, beam layout, and beam width. 
FFS How beams are indexed. 

	LG
	Do not support the proposal for the similar reasons as other opponents presented.
For the beam width, we are also very concerned on the defining beam width or beam type related to the beam width considering the beam shape and the side lobe of it varies according to the implementations and is very hard to be generalized by such simple parameter. For example, how can we define the width and the direction for the beam pointing two different directions? Since NCR is a network device, such beam is feasible option to serve multiple of UEs served by NCR itself. In that case, the direction and width information of the beam might lead misunderstanding of gNB due to too much simplified information. Or it might lead to limit the beam shape used for NCR to prevent such misunderstanding. 
Furthermore, if the direction of the beam is to represent pointing direction relevant to the boresight, we think it will be represented as spatial relation. It is our understanding that those information is sufficient for gNB since it can operate on the measurement of each beams.


2. Summary of the 1st round
With the agreement listed in section 1.1.1.1, how to characterize the beam information is based on implementation (e.g., declaration from NCR vendor). Then, no further discussion on the corresponding parameters is needed. This topic is closed.
1.1.3. Association between beam index in SCI and physical beam [Closed]
For the association between beam index (which is used in SCI) and physical beam, the following are summarized based on the inputs:
· Alt-1: The beam index in SCI is same as the beam index used to identify the supported physical beam
[ZTE, Samsung] proposed that the same index will be used in SCI indication and reported by NCR to identify the physical beam.
· Alt-2: The beam index in SCI is mapped to the all or subset of beam index used to identify the supported physical beam
[Samsung, Intel] mentions mapping relationship between the beam index in SCI and reported beam index used to identify the physical beam can be considered, e.g., to support the case that a subset of beams can be used for access link beam indication [Intel]. [Sony] propose to study the corresponding association.
[bookmark: _Ref115212438][bookmark: _Ref115212350][Huawei] mentions that the sub-set of beam will be configured by OAM and the beam it is indicated in order based on the subset of beams configured for Gnb and NCR. 
Based on inputs, from FL’s perspective, if the information is delivered to Gnb via RRC report as NCR capability, although there is the case that only sub-set of beam is used for beam access, the size of beam index in SCI should also be determined by the number of supported beam since there still be the possibility to adopt all beam for indication. So, introduction of additional association will lead to unnecessary spec impact. For the OAM based approach, it’s covered in section 1.1.1.
Then, the following is proposed:
Proposal 1-1-3: The same beam index is used to identify the unique physical beam in both SCI indication and NCR capability reporting to characterize the supported physical beam of NCR-Fwd for access link.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Samsung
	Ok with the proposal as baseline. In addition, we think that Gnb can control the number of beam indexes if necessary. Also, the maximum number of access link beam should be considered as well. Hence, the following wording change is provided.

Proposal 1-1-3: As baseline, The same beam index is can be used to identify the unique physical beam in both SCI indication and NCR capability reporting to characterize the supported physical beam of NCR-Fwd for access link.
FFS: Gnb to associate the indexes of a subset of physical beams in NCR capability report with the indexes in SCI indication
 FFS: identify the maximum number of access link beam


	Ericsson
	Support

	Apple
	Although only a subset of reported beams may be actually used and number of indicated beam indices can be reduced accordingly by using a different set of beam index, but considering the increased specification impact, we are fine to support proposal 1-1-3.

	Fujitsu
	We support the proposal. 

	Lenovo
	Support.

	InterDigital
	We support the proposal.

	Nokia
	Do not support.  In many scenarios it may be that the NCR is only configured to use a subset of the total number of physical beams that the NCR may support.  In those cases, using the physical beam index may result in unnecessary signaling overhead.  Configuring the number of active beams can more efficiently reduce signaling overhead.

	ZTE
	We support the proposal.

	Huawei, HiSilicon
	As also mentioned by the FL, this proposal can be discussed if NCR reports its capability to the gNB. 
Given the current situation, we would like to propose the following update: 
Proposal 1-1-3: The same beam index is used to identify the unique physical beam in both SCI indication and NCR capability reporting to characterize the supported physical beam of NCR-Fwd for access link.

	Sony
	We support Samsung’s proposal. Currently, the maximum number of supported beams by NCR-Fwd for access link is not defined and can potentially be large.

	NEC
	Support Samsung’s modification to include the more efficiently indication method with limited beams configured by gNB or pre-defined per channel.

	NTT Docomo
	We have similar concern as Nokia. 
Fine with Samsung’s modification.

	Intel 
	Once an NCR is deployed, if some of NCR beams are not for the intended coverage, there is no benefit to consider all beams for indication. It is natural way to configure a mapping relation, if only a subset of resources will be used, e.g., only a subset of RRC configured TCIs is used in PDCCH indication in legacy system. The similar way can be applied here. 
We are fine with Samsung’s update. 

	Sharp
	Need some clarification on the definition of beam index here. 
We can support the proposal if the beam index here only refers to the SCI exchanged between the NCR and gNB.
Since the NCR is transparent to UE, the UE may only report based on the number of active/configured beams from NCR. Thus, the beam ID from UE report may be different from the beam index between gNB and NCR.

	IIT-K
	Support the proposal

	CEWiT
	Support

	Mediatek
	Support the proposal

	AT&T
	We are ok with the proposal and support the updated text proposed by Samsung.

	LG
	We are aligned to the companies who think the beam indication of NCR should be based on the subset of supported beam of NCR. Since if not, the size of DCI for side control information should be equal or larger than the number of the supported beams by NCR which leads inevitably large payload of DCI for side control information. Since the mapping relation between the subset of supported beam and index for beam indication is required to enable it, we also think the proposal can be considered as a baseline for when such mapping relation is absent. 
In short, we prefer Samsung’s modification.


3. Summary of the 1st round
With the agreement listed in section 1.1.1.1, the selection of beam(s) used by NCR-Fwd for access is configured for gNB and NCR by OAM based on implementation. The beam index in SCI corresponds to the configured beam(s) sequentially. 
Then, the beam index is SCI will be logic index. The association between beam index and physical beams supported by NCR determined by implementation. Then, no further discussion on the association is needed and this topic is closed
1.1.4. Indication of beam index in SCI
In RAN1#110-bis-e, the following agreement is achieved:
	Agreement
The following methods are supported for access link beam indication:
· Single beam index per indication is supported to indicate one beam.
· The indication of multiple beams in one indication is supported
· Note: The multiple beams are applied in TDMed over same frequency resource


Then, regarding how to represent the beam in each type of indication including how to represent the multiple beam, following are summarized based on the inputs:
· For the periodic or semi-static beam indication:
In this case, the beam index [Huawei] or a list of beam index [Ericsson, ZTE, DCM] will be configured. [Fujitsu] highlights that an RRC signalling will provided multiple configuration and each corresponds to the one beam.
· For the dynamic beam indication:
In this case, for singe beam indication, the beam index will be used [Huawei, ZTE]. For multiple beam indication, the RRC configured beam pattern is supported, where a beam pattern is comprised of multiple beams [vivo, ZTE, CATT, NEC, Ericsson].
But [LG] proposed to define a dedicated beam index to indicate the multiple beam directions. [Fujitsu] highlights that a list of beam can be configured and DCI can indicate the beam(s) from the set of beam activated by MAC CE.
[bookmark: _Ref114518792]In addition, [Intel] highlights that single beam and multiple beams by one side control information for both semi-static and dynamic indication can be supported. [CMCC] highlight that the RRC is used to indicate the periodic transmission for multiple beam. The multiple beam indication could be also used for the multiple transmissions over a period
Based on the inputs, following proposal is provided:
Proposal 1-1-4: For the beam indication, the following is supported:
· For periodic and/or semi-persistent beam indication, a list of N () beam indexes will be indicated via RRC signalling
· FFS: the value of 
· For aperiodic beam indication:
· The beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used.
· Note: A list of beam patterns will be configured by RRC with corresponding index and each beam pattern is comprised of multiple beams.
Companies are encouraged to share your view.
	Companies
	Comments and Views

	Samsung
	In general, we are more preferable of separate beam index indication instead of a beam index list, since no correlation/dependency is expected among beam indications for different time domain resources that would motivate a compression method with DCI overhead saving over separate beam indication. Moreover, this proposal is more appropriate to discuss under Proposal 1-1-5-1 and 1-1-5-2, as a part of “FFS: How to associate it with corresponding beam”. Please see our comment under those proposals.

If this proposal is to be pursued separately, also prefer to avoid the term “beam pattern”. In general, “pattern” usually refers to a repeated structure (e.g., as used in Rel-17 multi-TRP PUSCH repetition), which is not the intention here. We understand, the FL aims at joint coding of multiple beam indexes into a “beam combination” (e.g., as used in TDRA table for Rel-17 multi-slot PDSCH scheduling). Therefore, suggest the following rewording for the aperiodic part:
· For aperiodic dynamic beam indication:
· The A single beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used:
· Alt-1: Multiple beam indexes are separately indicated in DCI. 
· Alt-2: The A beam pattern combination index is indicated in DCI.
· Note: A list of beam patterns combinations will be configured by RRC with corresponding index and each beam pattern combination is comprised of one or multiple beam indexes.

	Ericsson
	We don’t support separate beam and time indications – we think beam and time resources should be configured pairwise for both periodic and aperiodic beam/time management.
Additionally, for periodic and semi-persistent beam indications, it is not clear to us what the list of beam indices refers to. In our view, we should first agree on whether to support a single list/configuration or multiple lists/configurations. We think that a middle way with reasonable flexibility is one list/configuration per periodicity, since these configurations will share certain properties, like priorities and periodicity units (slots vs. ms) and SCS. That makes a single list/configuration difficult and impractical since any change in the list requires an update of the complete periodic or semi-persistent configuration.
That results in list of sequences (max  of sequences), each sequence containing:
· A number of pairs of beam indices (typically used for beams/signals with the same periodicity) and time resources
For aperiodic beam indication, we don’t think that a separate indication of a single beam is justified. DCI resources would be required to separate the single beam index indication from the beam pattern indication. The cost of configuring a single beam index as a pattern for the situations where that is beneficial is negligible and considering the drawbacks with two separate solutions, well worth taking.
Further discussion is needed.

	Apple
	For aperiodic beam indication, we don’t think we need 2 methods of beam index and beam pattern index to be supported. We can simply indicate beam pattern index via DCI and for the indicated beam pattern index, single or multiple beams can be signaled. 
Based on this, we propose following update to the proposal:
· For aperiodic beam indication:
· The beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used.
· Note: A list of beam patterns will be configured by RRC with corresponding index and each beam pattern is comprised of multiple beams.
· Note: beam pattern index can be used to signal either a single beam or multiple beams.


	Fujitsu
	For aperiodic beam indication, we are okey with the method for single beam indication. For indication of multiple beams, for flexibility, we prefer bitmap-based indication or separate indication per beam in DCI, and each bit/indication per beam are corresponding to a time domain resource indication in the DCI. 

	Lenovo
	We are fine with the periodic indication. We share similar with other company on that only beam pattern (including number of beam index is 1 or larger than 1) is necessary for aperiodic indication.

	InterDigital
	In our opinion, the indication of single beam indexes that was agreed in the previous meeting should be used only for specific use cases. As such, multiple indication of beam indexes per indication is the favorable mean of indication in periodic, semi-persistent, and aperiodic. 
In this way, the beam indexes and the corresponding time resources could be indicated via the beam pattern indication. So, even in periodic and semi-persistent, the beam pattern index could be indicated instead of a list of N beam indexes.

	Nokia
	Regarding aperiodic beam indication, we would prefer to define a beam pattern as a set of N beam indication tuples, where each beam indication tuple includes a beam index and a time domain resource.  In that way a single beam could be indicated using a beam pattern with N=1 beam tuples.

	ZTE
	We are fine with this proposal and prefer to agree on the details on how to indicate the beam firstly. Regarding the proposal from companies to discuss the signalling together with time resource, it’s better to check it later to avoid the coupled objection.
For the indication of one or multiple beams, in our view, if there is need to indicate more than one beam, single RRC signalling is much efficient compared to multiple indication. Then, a list of beam is reasonable.

	Huawei, HiSilicon
	We don’t support the proposal, and also prefer to discuss beam indication and time domain resource indication together. Time domain resource is required for each indicated beam, and there is no reason to discuss them separately.

	Sony
	We support the general intention of the proposal but have a few comments. First, it is unclear how a beam index or each beam index in a list of beam indices is associated with a corresponding time-domain resource. Our assumption is that those beam indices and time-domain resources are signaled together in the same signaling message, e.g., RRC or DCI. We suggest that this assumption is made explicit.
Second, it is unclear to us why the concept of beam pattern is introduced for aperiodic beam indication. As Samsung mentioned, a pattern suggests a periodicity that simply cannot be assumed with aperiodic signaling. “Beam index list” would be more appropriate and also in tune with the paragraph on periodic signaling.
We therefore suggest the following change:
Proposal 1-1-4: For the beam indication, the following is supported:
· For periodic and/or semi-persistent beam indication, a list of N () beam indexes will be indicated via RRC signalling
· FFS: the value of 
· For aperiodic beam indication:
· The A beam index is indicated in DCI if single beam indication is used.
· A list of beam indices The beam pattern index is indicated in DCI if multiple beams are used.
· Note: A list of beam patterns will be configured by RRC with corresponding index and each beam pattern is comprised of multiple beams.
· Note: A time resource is indicated for each beam index. FFS: details of association between beam indices and time resources. 


	NEC
	We are fine to the semi-static indication method. For the aperiodic one, both sub-options can be applied for signal and multiple beams indication. 
And we think two separate proposals may be more suitable for discussion.

	NTT Docomo
	We share similar view as Samsung that indicating multiple beam indices can be more flexible.

	Intel 
	For periodic and semi-persistent beam indication, we’d like to clarify, the proposal describes per periodic and/or semi-persistent beam indication. In other words, it does not preclude more than one indication can be configured by gNB.  
For aperiodic beam indication, it looks like the proposal implies we will have different design for an indication for single beam and multiple beams? We agree with Apple that unified design is desirable. No matter single or multiple beams are indicated, RRC configures a list of beam patterns where each beam pattern consisting of single or multiple beams, and gNB indicates beam pattern index. In other words, unified design for both single and multiple beams. Therefore, we suggest to revise the proposal as below or Apple’s update is also fine. 
· For aperiodic beam indication:
· The beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used.
Note: A list of beam patterns will be configured by RRC with corresponding index and each beam pattern is comprised of single or multiple beams.

	Sharp
	We are fine with the proposal in general. The beam indication and resource indication should always be signaled together. Thus, a beam pattern should also include the tune duration for each beam index.

	Rakuten Mobile
	We are fine with the proposal. Regarding aperiodic aspect, we are fine to include it as proposed by Samsung. 

	Vivo
	For the dynamic indication, we share with apple, beam pattern index is sufficient, a single beam index can be configured for a beam pattern as well.
· For aperiodic beam indication:
· The beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used.


	Panasonic
	We do not agree to have beam indexes for the combination of beams, for the case of supporting multiple beams.

	IIT-K
	Fine with the proposal in general. Agree with other companies that time resources should also be indicated along with the beam indication

	CEWiT
	Fine with the proposal in general. We share a similar view with Ericsson that the beam index and time resource should be indicated together. 

	Mediatek
	It is possible that multiple beam patterns includes many combinations, such that RRC configuration cannot convey all the configuration. For this reason, we think MAC-CE activation/deactivation can be reused for semi-persistent and aperiodic beam indication. Therefore, the followig modifications is proposed
Proposal 1-1-4: For the beam indication, the following is supported:
· For periodic and/or semi-persistent beam indication, a list of N () beam indexes will be indicated via RRC signalling and/or MAC-CE
· FFS: the value of 
· For aperiodic beam indication:
· The beam index is indicated in DCI if single beam indication is used.
· The beam pattern index is indicated in DCI if multiple beams are used.
· Note: A list of beam patterns will be configured by RRC  and activated by MAC-CE with corresponding index and each beam pattern is comprised of multiple beams.


	LG
	For periodic and/or semi-persistent beam indication, we also think that multiple beams can be configured by single indication. However, we think that the beam index and corresponding time resource should be configured at the same time rather than the beam without time resources which should be same to the aperiodic beam indication for flexible indication and prevent frequent aperiodic indication.
And for the beam pattern for aperiodic beam indication, we do not think it is feasible approach since we think the number of possible patterns of it will be too large. Our understanding regarding the beam pattern is the list of possible combination of beam indices for time resources, which is similar to the SFI indication. The number of the pattern for SFI is quite large even it is only combination of D/F/U with restriction in orders, so if the similar rule or more flexible rule is applied for the listing of beam pattern, the bit field for aperiodic indication would be too large which is not desirable.



1.1.5. Indication of time domain information in SCI
Regarding the applicable time indication, following agreement has been made in RAN1#110-bis-e:
	Agreement
Following parameters should be supported to define the time resource:
· For a periodic and/or semi-persistent configured time resource, starting time, duration per beam(s) and periodicity is needed.
· For aperiodic indication of time resource, starting time and duration per beam(s) is needed.  
· FFS: The SCS for starting time, duration, and periodicity
· FFS: How to define the duration, e.g., via the length of time resource or resource index(es)
· FFS: Whether indication of starting time can be implicit (e.g., the first slot after the time to apply the received beam indication and the first OFDM symbol in the slot)


Then, in this meeting, regarding how to indicate the applicable time for each beam, following views are highlighted:
· For time indication in the periodic or semi-static indication:
In this case, a list of time resources can be configured by RRC signalling [Intel, ZTE, Samsung]. Regarding the definition of each time resource, [vivo] highlights that it is determined by the slot offset, period and resource unit are used, where the resource unit(s) is defined/configured per slot and repeats in all the slots in a period. [Intel, ZTE, Ericsson] highlights that the starting symbols/slots and durations with a periodicity should be indicated. [Samsung, CMCC] proposed to define the starting time and duration by slot index(es), which can be indicated by bitmap within the duration [ZTE].
[Fujitsu] mentions that an RRC signalling provides multiple configurations which are indexed. Each configuration includes parameters for time domain resources indication. For semi-static indication, each configuration at least includes parameters for periodicity. The parameters for time domain resources within a period are included in the configuration provided by RRC or in DCI for activation.
[Intel, Fujitsu, LG, Panasonic, MTK] mentions that the Semi-persistent configured time resource can be activated by MAC CE or PDCCH. 
· For time indication in the aperiodic indication:
In this case, [vivo, DCM, Intel] highlights that RRC signaling is used to configure a list of time resources and DCI is used to indicate it. [Xiaomi, IDC, Panasonic, Lenovo, Apple] highlights that the pre-configured table with starting time location and consecutive time resource length similar as SLIV for PDSCH is supported for beam duration indication. [Ericsson] highlight that an RRC configured pre-configured time domain resource table with variable resource durations can be considered.
For each time resource, [Samsung, ZTE, vivo] proposed to use the starting time (defined by the slot offset and/or starting symbol [Samsung] or symbol offset [ZTE]) and duration defined by number of symbol or slots [CMCC, ZTE, Samsung, DCM, CEWiT, Intel]. And the resource unit is also proposed by [vivo].
[Panasonic] mentions that a slot offset should be carried to specify the starting time of the time resource after receiving the indication.
In addition, [QC] highlights that starting time should be explicitly indicated and the time resource indication should support flexibility of indicating multiple non-contiguous sets of time resources within a time duration.  [Intel] mentions that for both semi-static and dynamic indication, for each resource, the starting slot is derived by explicitly configured slot-level offset with reference to a time instant and a duration can be multiple symbols in one or multiple consecutive slots. 
The determination of SCS for defining the time domain resource Is also proposed by [Panasonic, QC, ZTE, Intel, Nokia], e.g., the highest SCS of supported BWPs should be considered as the reference time granularity for defining the time domain resources [Panasonic], the same SCS used by NCR-MT (e.g., in the associated BWP, to receive the side control information) can be used as the default reference for time resource indication with optionally configured reference SCS in a semi-static manner [QC]. [Intel, Nokia, Samsung, Ericsson, Fujitsu, Lenovo] proposed to direct indicate the reference SCS is configured for time domain resource granularity. [ZTE, CMCC] proposed that the SCS of C-link can be the reference SCS.
Based on the inputs above, the following is proposed from FL’s perspective:
Proposal 1-1-5-1: For time indication in the periodic or semi-static indication:
· A list of M () time resource will be indicated via RRC signalling; 
· For each time resource, it’s defined by {Starting symbols/slots, duration defined by the number of slot/symbols,  periodicity}
· FFS: the value of 
· FFS: How to associate it with corresponding beam.
· The reference SCS is configured by RRC signalling.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Samsung
	In our view, it is preferred that SCS is configured per time domain resource since each time domain resource can be corresponding to a scheduling of a UE with a specific SCS requirement. Also, how to determine the starting symbols/slots (e.g., the absolute timing of the starting symbols/slots), should be further discussed. Hence, we have the following wording suggestion.
Proposal 1-1-5-1: For time indication in the periodic and/or semi-static beam indication for NCR access link:
· A list of M () time resource will be indicated via RRC signalling; 
· For each time resource, it’s defined by {Starting symbols/slots, duration defined by the number of slot/symbols,  periodicity}
· FFS: the value of 
· FFS: How to determine starting symbols/slots.
· FFS: activation/deactivation mechanism for semi-persistent beam indication
· FFS: How to associate it with corresponding beam.
· The reference SCS is configured per time resource by RRC signalling.


	Ericsson
	As pointed out earlier, beam and time resources should be configured pairwise.
For periodic signals, the time resource should be paired with the beam indication lists, since there is a 1-to-1 mapping between a time resource and a beam index. That would make Mmax = Nmax.
A reasonable assumption is that the periodicity is shared by a set of beam-time pairs. This relation should be utilized to make signaling more efficient. We are also not sure whether there will be periodic signals that require a duration in #slots. The duration of time resources could be limited to #symbols.
That results in list of sequences (max  of sequences), each sequence containing:
· One periodicity, and 
· a number of {Starting symbol/slot, duration in symbols and a related beam index}
Additionally, it is unclear to us how to handle the case where different time resource indications are used for different signals that have different SCS (as can be for SSB having 240 kHz, when CSI-RS has 120kHz). A solution would be to have an explicit SCS per list/configuration of time resources.

	Apple
	In principle, we support the proposal. On maximum value of M, we think it should be same as the maximum number of beams that can be indicated.
On the reference SCS, we think that the SCS for control link to communicate with NCR-MT can be used. 
Association with corresponding beam can be 1-1, where the number of indicated beams is same as the number of time resources.

	Fujitsu
	For the reference SCS, we prefer RRC configuration. 
First, SCS for control link may not be same as the SCS for the Ues served by the NCR. For example, assume the SCS for control link is 15 kHz, and the SCS for a UE served by the NCR is 30kHz, if the SCS for control link is used, the granularity of beam indication would be not well matched the PHY signal/channels for the Ues. 
Second, SCS for control link is ambiguous. For C-link, SCS for different PHY signal/channels or different BWPs may be different. In this case, it is not clear which SCS would be used as the reference SCS for beam indication. And it might take a lot of effort to figure it out.
Therefore, the reference SCS should be configured/indicated by gNB. As a baseline, a single reference SCS can be configured and apply to all semi-static indication and dynamic indication until re-configuration. In addition, considering the SCS for different signals/channels may be different, finer configuration/indication, e.g. per beam indication or time domain resource indication, can be further discussed.

	Lenovo
	Regarding SCS, we also think different time resource may have different SCS.
Regarding the starting symbol/slot, duration of slot/symbol, we think there may be multiple sets of {starting symbol/slot, duration of symbol/slot} associated with a periodicity. The reason is that there are gap between different e.g. SSB index for a periodicity, and each SSB index is associated with a starting symbol and a duration of symbol.

	InterDigital
	Indication of time resources separately from beam indexes is not preferred. The beam indexes and respective time resources could be indicated as part of a beam pattern indication, resulting in less signaling overhead.

	Nokia
	As related to beam index, N_max should always equal M_max.  It is not clear why a time domain resource would be indicated separately from a beam index.  Additionally, duration should be in symbols only and a time domain resource should not cross slot boundaries. 
Regarding reference SCS, clarification is needed.  Is a reference SCS configured per time domain resource or per-NCR.

	Huawei, HiSilicon
	As commented in Proposal 1-1-4, we think the time domain resource and beam index should be discussed together. 
Moreover, the terminologies for signaling discussion are confusing, e.g., “periodic and/or semi-persistent beam indication” in Proposal 1-1-4 and “time indication in the periodic or semi-static indication” in Proposal 1-1-5-1. In our view, “periodic” is only one resource type in “semi-static” configuration, and the terminology in Proposal 1-1-4 is better. 
For the remaining parts, the second FFS can be removed since a beam is always paired with a time domain resource, semi-persistent indication should also be discussed. 

	Sony
	In principle, we support the proposal.

	NEC
	Support.

	Intel 
	We are fine with the proposal in principle. 
Some clarification for 2 FFS points. For 1st FFS point, is the intention to keep it open whether  can be different from ? For 2nd FFS point, is the intention to keep it open how to associate a time domain resource with a beam, if N and M is different? In our understanding, joint configuration of beam indices and time domain resources is simple, which means, , and N=M per indication.

	Sharp
	The beam indication and time resource indication should always be pairwise. 
A beam pattern without a corresponding time resources for each beam is meaningless. 
Define a total time resource, then another beam pattern with time for each beam provide redundant information.
So, it is better to merge beam and time resource indication together.

	Rakuten Mobile
	We are fine with the proposal.

	NTT Docomo
	Support 

	IIT-K
	Fine with the proposal. The time resource should be paired with beam indication as mentioned by other companies.

	LG
	Share similar view with Ericsson that time domain resource and the beam index should be paired for configuration.
Since it is for the periodic or semi-static indication, we think it is reasonable that periodicity and reference SCS is shared for the configuration. Whether the mapping relation between beam index and time resource is 1:1 or 1:N should be discussed further.


Proposal 1-1-5-2: For time indication in the aperiodic indication:
· A list of M () time resource will be indicated via RRC signalling; 
· For each time resource, it’s defined by {Starting symbols/slots, duration defined by the number of slot/symbols,  periodicity}
· FFS: the value of 
· One or more time resource indexes that each corresponds to one time resource are indicated by DCI.
· Note: The indication of multiple time indexes is supported if multiple beams are indicated.
· FFS: How to associate it with corresponding beam.
· The reference SCS is configured by RRC signalling.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Samsung
	Similar as Proposal 1-1-5-1, it is preferred that SCS is configured per time domain resource since each time domain resource can be corresponding to a scheduling of a UE with a specific SCS requirement. Also, how to determine the starting symbols/slots, should be further discussed. Moreover, periodicity is not needed for aperiodic indication. Hence, we have the following wording suggestion.

Proposal 1-1-5-2: For time indication in the aperiodic dynamic beam indication for NCR access link:
· A list of M X () time resource set will be indicated via RRC signalling; each time resource set consist of one or more time resource; 
· For each time resource, it’s defined by {Starting symbols/slots, duration defined by the number of slot/symbols, periodicity}
· FFS: How to determine starting symbols/slots.
· FFS: the value of 
· For single beam indication, a single beam index and a corresponding time resource index is indicated by DCI.
· For multiple beam indication:
· Alt-1: Multiple beam indexes and corresponding multiple time resource indexes are separately indicated in DCI. 
· Alt-2: A beam combination index and corresponding multiple time resource indexes are is indicated in DCI.
· Note: A list of beam combinations will be configured by RRC with corresponding index and each beam combination is comprised of one or multiple beam indexes.
· The reference SCS is configured per time resource by RRC signalling.


	Ericsson
	Periodicity should be omitted from aperiodic signals.
As pointed out earlier, we think that beam index-time resource pairs should be provided. We don’t see a need for the full flexibility that separate indication of beam index and time resources would provide. Indication beam index-time resource pairs implies a single DCI index can be used to provide both the beam index and the time resource, see top table below. Multiple such indications would allow for dynamic subband indication.
Furthermore, for aperiodic indication, it is reasonable to assume contiguous time resources, implying that starting symbol is given by the end of the previous time resource. By further assuming absolute time resources, the starting time is implicitly provided.
The time resources could be configured separately from a limited set of time resource combinations per slot, as presented in the middle table below, providing time resources indices to a mapping table between beam indices and time resources, see bottom table.
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	Fujitsu
	For the reference SCS, similar view as our comments for Proposal 1-1-5-1.

	Lenovo
	We think the SCS should be per time resource.
We think periodicity should be deteted.
We think starting symbol/slot index is necessary for the reason that an aperiodic indication may be for aperiodic CSI-RS resource set for beam management or PDSCH repetition. For each case, the starting symbol for each CSI-RS resource or each PDSCH repetition, starting symbol/slot should be determined.
We are fine to discuss whether joint or separate beam/time indication is necessary.

	Nokia
	Similar to periodic indication, X should be coupled with the number of beams indicated.  The DCI doesn’t need to indicate a time resource independently from a beam index, rather the two should be configured jointly with a single identifier.

	Huawei, HiSilicon
	As commented in Proposal 1-1-4, we think the time domain resource and beam index should be discussed together. Moreover, we don’t think there is much difference between {periodic, semi-persistent, aperiodic} indication by RRC, and prefer to discuss them together, i.e., Proposal 1-1-5-1 and Proposal 1-1-5-2 can be discussed together.

	Sony
	We believe the first sub-bullet should be amended as follows: “{Starting symbols/slots, duration defined by the number of slot/symbols,  periodicity}”

	NEC
	We don’t agree with this proposal.
Non-consecutive resource for a signal beam shouldn’t be precluded for the flexibility of scheduling.
And for the second sub-bullet, we think one time resource index can be applied to multiple beams too, where each beam will be applied with a same duration of slots/symbols one by one, for a quickly beam sweeping procedure.











	
	Intel 
	Agree with Samsung and E///, Periodicity should be deleted. Agree with Samsung, it seems typo, M should be replaced with X. 
Some clarification questions. 
· For  FFS point under 1st bullet, is the intention to keep it open whether  can be different from ?
· For 2nd bullet, ‘One or more time resource indexes that each corresponds to one time resource are indicated by DCI.’, 
does it mean (1) gNB configures multiple single SLIVs and indicate one single SLIV for one time domain resource by DCI, e.g., similar to single PDSCH/PUSCH scheduling TDRA ? Then, in a DCI, multiple indexes for multiple time domain resources are separately indicated in a DCI. 
And/or, (2) it means that gNB configures multiple sets of multiple SLIVs and indicate one set of multiple SLIVs for multiple time domain resources by DCI, which is similar to multi-PDSCH/PUSCH scheduling TDRA. 
In our understanding, (1) or (2) to go depends on separate or joint indication for time resource and beam index. 
· For FFS point under 2nd bullet, is it for joint configuration/indication by single bit field or separate configuration/indication for time domain resource and beam index by separate bit field in a DCI?
  
Regarding E///’s comment for continuous time domain resource, we share different view with E///. Considering gNB can schedule different Ues served by different NCRs or directly served by gNB in adjacent slots/symbols, therefore it makes sense to support non-continuous time domain resources with different beams to serve Ues by an NCR. 


	Sharp
	Similar as above. The beam indication and time resource indication should always be pairwise. It is better to merge beam and time resource indication together.

	NTT Docomo
	We think indicating multiple time resources indices in DCI is not needed. Instead, via RRC configuration, one index can point to multiple time resources.

	Vivo
	We do not think a DCI can indicate multiple time resource index, the RRC can provide configuration ID for a list of time resource, then multiple configuration ID will correspond to multiple time resource list, then DCI only indicates one conf ID. 
· Each configuration contain a list of M () time resource will be indicated via RRC signalling; 
· For each time resource, it’s defined by {Starting symbols/slots, duration defined by the number of slot/symbols,  periodicity}
· FFS: the value of 
· One of the configuration ID is or more time resource indexes that each corresponds to one time resource are indicated by DCI.
· Note: The indication of multiple time indexes is supported if multiple beams are indicated.
· FFS: How to associate it with corresponding beam.


	IIT-K
	Same comment as proposal 1-1-5-1.

	LG
	As previously commented, we think beam index and the corresponding time resource(s) should be indicated by single indication.
For periodicity, it is also unclear to us why periodicity is needed for aperiodic indication. The timing offset between indicated time and the time for application can be implicitly or explicitly derived, which needs further discussion.
And for the reference SCS, if it is configured by RRC signaling, the highest reference SCS should be pre-configured to support UEs in different SCSs which will lead increasing the DCI overhead. In that perspective, we think reference SCS should be included in the indication.



Moreover, [Huawei, vivo, Fujitsu, CATT, Xiaomi, Panasonic, Intel, Ericsson, MTK, Samsung, Lenovo, LG] propose to define the priority rule among different indication, e.g., periodic indication with the highest priority [Huawei], but [Intel, Samsung, LG, vivo] propose that dynamic indication overrides the semi-static indication, except for the additional indication of “high priority flag” for semi-static indication [vivo]. Indication of priority in the semi-static configuration to allow the repeater to know whether the semi-static configuration or a dynamic indication should be prioritized in case of a conflict is proposed by [Ericsson, Xiaomi]. However, [Nokia] highlights that there is no need to define it and no collision is expected for the indicated beam received by NCR.
Based on the above inputs, from FL’s perspective, for the priority among different indication, the potential collision should be avoided by gNB’s implementation and if needed, following the principle in existing spec, the priority of AP indication is the highest. 
Then, followings are proposed:
Proposal 1-1-5-3: The dynamic indicated beam is prioritized over the RRC and/or semi-static configured beam if there is conflict.
Companies are encouraged to share your views.
	Companies
	Comments and Views

	Samsung
	Ok in general. We also think that, for certain symbols/slot configured for semi-static configured beam (e.g., for SSB, PRACH occasion), it is important to prevent those symbols/slot to be overridden over dynamic signaling. Hence, we add an FFS.

Proposal 1-1-5-3: The dynamic indicated beam is prioritized over the RRC and/or semi-static configured beam if there is conflict.
· FFS: exception rule (e.g., dynamic indicated beam is not prioritized over the RRC and/or semi-static configured beam in high priority symbols)

	Ericsson
	Do not support. At least a priority flag should be included in semi-static configurations indicating whether semi-static config is higher or lower prioritized vs dynamic. There are already examples of prioritization of cell common signals, e.g., in TDD UL/DL directional conflict handling and in IAB H/S/NA resource configuration.

	Fujitsu
	Dynamic indication should not be always prioritized over semi-static indication. For example, for a semi-static indication for SSB transmission, the priority should be higher than the dynamic indication. And for semi-static indication for CG-PUSCH, the priority could be lower than the dynamic indication. 
Therefore, we think it is necessary to indicate priority for semi-static indication. For high-priority semi-static indication, the semi-static indication is prioritized over dynamic indication. And for low-priority semi-static indication, dynamic indication is prioritized.

	Lenovo
	We don’t support the proposal. We think priority should be explicitly indication. Only be gNB scheduling to avoid confliction will make too much restriction. There is no such restriction for legacy RS/channel, we think similar flexibility should be maintained.

	InterDigital
	We do not support the proposal. There are multiple aspects other than dynamic vs. semi-static in determining the priority. The direction of transmission that is UL or DL, as well as the control versus data transmission should be considered in conflict handling. Also, the occasions with initial access signaling and RS transmission could affect the priority in handling the conflicts.

	Nokia
	Do not support.  In our view, a prioritization is only needed if collisions are expected.  We prefer to explicitly specify that an NCR does not expect dynamic beam indications to conflict with semi-static configured beam indications in a time domain resource.

	ZTE
	We are fine with this proposal. 

	Huawei, HiSilicon
	We don’t support the proposal. If the semi-static configured beam is overridden, the forwarding of cell-specific signals (e.g., SSB, PRACH) are will be impacted. We prefer that periodic indicated beam by RRC is of the highest priority if there are conflicts:
Proposal 1-1-5-3: The periodic dynamic indicated beam by RRC is prioritized over the RRC and/or semi-static configured dynamic indicated beam by DCI and semi-persistent / aperiodic indicated beam by RRC if there is conflict.
For the remaining non-cell specific but periodic signals, e.g., CSI-RS / SRS, semi-persist configuration can be used. If there is conflict, the semi-persistent indicated beam can be overridden by DCI indicated beam. 
The above approach is simple and no new signaling is introduced. 

	NEC
	Fixed rules causes too much limitations on scheduling.
At least the priority of indication conflicted should be defined according to the signal characteristics. More flexible way is to pre-define or pre-configure a priority.

	Intel 
	We support the proposal.  
It is unlike IAB H/S/NA, which enables IAB-DU to properly plan the resource/scheduling in advance. NCR has no scheduling function, which just follows gNB indication. So IAB H/S/NA is a different story. 
Comparing with legacy gNB operation, in legacy system, due to semi-fixed pattern for SSB and also restriction for DL/UL configuration due to limited payload in SIB1, it would be a bit difficult for gNB to avoid confliction for SSB with others, DL/UL configuration with some other higher -layer configured signals, so we have some rule to handle such case. But, for time domain resource indication for NCR, we have more flexibility, which is much simpler to avoid collision if gNB does not want to. 
Besides, we’d like to point out, even in legacy system, it is assumed gNB does not dynamically schedule a DL/UL transmission which conflicts with semi-static DL/UL configuration. 

	Sharp
	A priority index should be included in both the RRC and DCI scheduling. The handling should be in two steps.
First check the priority of each transmission, drop low priority one. In case of same priority, the dynamic scheduling can override the semi-static transmission.

	Vivo
	We also think a priority flag is useful to protect the cell-specific signaling forwarding. 

	Panasonic
	We think the priority levels should be defined for semi-static and dynamic indications. For instance, the dynamic indication can override the semi-static configuration for SPS/CG traffic, but not for SSB.

	IIT-K
	We don’t think the dynamic should be always prioritized over semi-static indication. For periodic SSB signals, semi-static should have the higher priority.

	CEWiT
	Do not support. Dynamic indication cannot be prioritized always. E.g., when dynamic indication overlaps with SSB occasion. 

	Mediatek
	Support the proposal.

	LG
	Support the proposal. 
It is hard for us to understand why the gNB configure dynamic indication for important signals such as SSB, PRACH at the first step. It seems over complicated to introduce priority flag for indication considering further rule should be defined, e.g., for case of conflict between same priority flag.


2. Topic-2 Beam indication for backhaul link
2.1. Company view (Round-1)
Regarding the beam indication for backhaul link, following agreement has been achieved in RAN1#110:
	Agreement
If adaptive beams are adopted for C-link and backhaul link, new signaling is supported to indicate a beam(s) used for backhaul link from the set of beams for C-link.
· Predefined rule is used to define the beam in case there is no indication via the new signalling
· FFS: Details of the predefined rule
· FFS: Application of predefined rule for other cases
· Note: The beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link.
· The new signalling, if needed, is an optional NCR capability
Agreement
The following aspects should be NCR capability:
· Simultaneous UL transmission of C-link and backhaul link
· Adaptive beam for C-link/backhaul-link
· Note-1: Fixed beam for C-link/backhaul link is default capability
· Note-2: TDMed UL transmission of C-link and backhaul link is default capability.
· FFS: How to define the capability for adaptive beam for C-link/backhaul-link


In this meeting, following views are shared by companies:
· Aspect-1: Details of pre-defined rule:
· Case-1: For the details of pre-defined rule to determine the beam if there is no indication via the new signalling:
For this case, [CT, Spreadtrum, Nokia, LG, DCM] mentions that the in slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. Otherwise, a default beam is assumed for backhaul link [CT], or TCI state configuration of PDCCH (i.e. CORESET with lowest ID) could be adopted for DL beam determination of backhaul link [vivo, Intel, DCM] or the NCR-Fwd transmits or receives in the indicated TCI state or spatial relation for the last UL or DL transmission respectively [Nokia, Xiaomi, Intel, Ericsson, NEC] or TCI state of the CORESET with lowest ID of NCR-MT [Intel, DCM] or a beam applied by NCR-MT for Type0-PDCCH CSS reception [LG].
In addition [Huawei] highlights that in case the backhaul link beam is not explicitly indicated, a default beam can be determined based on the beam used by the latest forwarding occasion. 
· For the details of pre-defined rule to determine the beam if there is simultaneous operation in C-link and backhaul link:
For this case, [vivo, ZTE, Nokia, LG, DCM, Xiaomi, Intel, Spreadtrum, China Telecom, QC, NEC, Huawei] proposed that, in slots/symbols with simultaneous operation in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link. But [Samsung] highlights that the beam of backhaul link is the same as C-link on the set of symbols/slots with DL receptions / UL transmissions in C-link within the ‘ON’ symbols/slots for NCR-Fwd, e.g., the set of symbols/slots are for PDCCH monitoring, PDSCH with scheduling offset equal or greater than timeDurationForQCL, periodic CSI-RS, PUCCH, PUSCH, SRS.
Based on the inputs, from FL’s perspective, it seems reasonable to keep the same beam in case that simultaneous operation occurs over the resource regardless whether there is indication or not. For the case without applicable signalling and C-link transmission, the beam as the last beam of C-link.
Then, following is proposed:
 Proposal 2-1-1: The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous operation in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous operation in C-link and backhaul link, if no beam is indicated for backhaul link by the dedicated signal, the beam of the last PDSCH and PUSCH of C-link, is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signal is applied for backhaul link.
Companies are encouraged to share your views and if there are concerns, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Samsung
	As mentioned by our tdoc, in the case of simultaneous DL reception / UL transmission in both C-link and backhaul link, it is essential that gNB and UE should have a common understanding on those time domain resource. Hence, an FFS is added for further discuss which symbols/slot should be taken into account. 
Also, in terms of the predefine rule to determine the beam (spatial filter) for NCR-Fwd when there is no beam indicated, last PDSCH and PUSCH of C-link is not preferred. This is because the last PDSCH / PUSCH could be missed by NCR-MT which will cause misalignment between NCR and gNB. In our view, high layer signaling activated TCI state / spatial relation is more preferable.
Hence, the following wording suggestion is provided.
Also, if Rel-17 TCI framework is used, it is more natural to use the indicated TCI state.
Hence, we have the following suggestion.

Proposal 2-1-1: The following pre-defined rules are applied to determine the beam spatial filter for backhaul link:
· In the time domain resource with simultaneous operation DL reception / UL transmission in both C-link and backhaul link, the beam spatial filter of backhaul link is the same as the beam spatial filter of C-link regardless of TCI state / spatial relation whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous operation DL reception / UL transmission in both C-link and backhaul link, if no beam TCI state / spatial relation is indicated for backhaul link by the dedicated signal, 
· If the beam indication framework in Rel-15 is used for NCR-MT
· the beam of spatial filter used for the last activated TCI state with lowest ID for PDSCH and the spatial relation for PUCCH resource with lowest ID PUSCH of C-link, is applied for the DL and UL of backhaul link, respectively.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The spatial filter used for the indicated TCI state (e.g., indicated joint TCI state, indicated DL/UL TCI state) is applied for the DL and UL of backhaul link.
· Otherwise, the beam indicated by the dedicated signal is applied for backhaul link.
· FFS: whether the time domain resource with simultaneous DL reception / UL transmission in both C-link and backhaul link includes certain DL/UL channel signals (e.g., SSB, PDSCH with scheduling less than timeDurationForQCL).



	Ericsson
	First bullet is already agreed according to our understanding.
We support the second bullet with a modification:
•	In the time domain resource without simultaneous operation in C-link and backhaul link, if the repeater does not support the new beam indication capability or if no beam is indicated for backhaul link by the dedicated signal, the beam of the last PDSCH and PUSCH of C-link, is applied for the DL and UL of backhaul link, respectively.

	Apple
	Support the FL’s proposal

	Lenovo
	Support. Slightly prefer Ericsson’s version.

	Nokia
	Support the proposal.

	ZTE
	We are fine with this proposal. 

	Huawei, HiSilicon
	The first bullet is fine. 
For the second bullet, it is unreasonable to use the backhaul beam of NCR-MT. Generally, gNB may use a wide beam for the transmission of NCR-MT since the payload for NCR-MT is expected to be quite low. Thus, the link quality for the backhaul beam based on NCR-MT may be unacceptable for the forwarding link. On the other hand, the backhaul beam based on the latest forwarding occasion can provide acceptable performance. We prefer to update the proposal as following: 
Proposal 2-1-1: The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous operation in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous operation in C-link and backhaul link, if no beam is indicated for backhaul link by the dedicated signal, 
· Option 1: the beam of the last PDSCH and PUSCH of C-link, is applied for the DL and UL of backhaul link, respectively.
· Option 2: the beam of the last NCR-Fwd backhaul link, is applied for the DL and UL of backhaul link, respectively.
Otherwise, the beam indicated by the dedicated signal signaling is applied for backhaul link.


	NEC
	OK with the proposal.

	NTT Docomo
	For the second bullet, we think when Rel-15/16 beam indication framework is used for C-link, this rule is fine. However, when Rel-17 beam indication framework is used for C-link, using the indicated unified TCI is more flexible, because an update of unified TCI can be indicated without PDSCH or PUSCH scheduling. Thus, we suggest the following.
Proposal 2-1-1: The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous operation in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· When Rel-15/16 beam indication framework is used for C-link, in the time domain resource without simultaneous operation in C-link and backhaul link, if no beam is indicated for backhaul link by the dedicated signal, the beam of the last PDSCH and PUSCH of C-link, is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signal is applied for backhaul link.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, in the time domain resource without simultaneous operation in C-link and backhaul link, if no beam is indicated for backhaul link by the dedicated signal, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
· Otherwise, the beam indicated by the dedicated signal is applied for backhaul link.


	Intel 
	Support the FL’s proposal

	Sharp
	Support the proposal.

	Vivo
	For the 2nd bullet, if no beam is indicated for backhaul link by the dedicated signal, the beam of the last DL reception or UL transmission of C-link can be used for BH link, since the data channel, control channel, even RS transmission beam can be used as BH beam.

Furthermore, the used beam for UL/DL transmission is not static, so a lifetime for the beam should be considered, beyond the lifetime the beam of the last DL reception or UL transmission of C-link, a defined beam (e.g.,beam for CORESET#0) is used.

	Panasonic
	Regarding the second bullet point, we share a similar view with Samsung. We think for the case of without simultaneous operation for C-link and backhaul, the last beam used for backhaul should be used if there is no beam indication.

	IIT-K
	Fine with the proposal

	CEWiT
	Support

	Mediatek
	Support the proposal

	LG
	For the first bullet, we also think that beam of C-link and the backhaul link should be same when it is simultaneously operating. The pre-defined rule should not be applied for those time resources.
For the second bullet, it is our understanding that the intention is to define pre-defined rule. However, for the last PDSCH and PUSCH of C-link, there will be an ambiguity issue for the “last” PDSCH. If NCR failed to detect PDSCH and it is the time for the NCR to change beam to the last PDSCH, then the understanding between gNB and the NCR would be differ. Defining the beam configured for NCR to receive certain signal/channel as a beam for pre-defined rule will resolve this issue.

	CATT
	OK with the proposal


· Aspect-2: Design on signalling:
For the new signalling used to indicate the backhaul beam dedicatedly, [Fujitsu, Intel, LG, vivo, Samsung] propose to only support the semi-static indication, e.g., via MAC CE [Fujitsu, Intel], RRC [LG]. But [QC, ZTE, CT] prefer to also support the dynamic indication. In addition, as highlighted by [ZTE], either same or different MAC CE can be used to select the beam from RRC list, if DCI based indication is supported.
Meanwhile, [Samsung] highlights that the impact of beam correspondence of NCR-MT should also be considered for beam indication of NCR-Fwd. [IDC] highlights that the legacy beam management procedure by NCR-MT for determining beams at NCR-MT and NCR-FWD for C-link and BH-link, respectively and [QC] proposed to reuse the legacy TCI state switching delay framework for AC and BH link;. [DCM] mentions that when NCR-Fwd backhaul link beam is indicated by new signaling, and the indicated beam is applied from a semi-statically configured offset after the ACK for the beam indication.
[LG] highlights that in case of Rel-15 beam indicate framework is used for NCR-MT, The downlink beam indication is based on the TCI state ID, and the BWP of the indication is based on the initial BWP or default BWP. The uplink beam indication be based on SRI. In case of Rel-17 beam indication framework is used for NCR-MT, Both of downlink and uplink beam indication is based on the TCI state ID. [vivo] mentions that for UL indication, either the SRI referring to one of reference signals on C-link via explicit signalling or reusing the beam configuration of a reference channel (i.e. PUCCH of C-link or TCI state of DL backhaul link).
From FL’s perspective, since the beam(s) used for backhaul link should be from the RRC-configured list of beams for C-link, the legacy mechanism will be considered for beam indication for backhaul link. Support of indication in semi-static can be the compromise. In addition, the impacts of assumption for NCR including release and beam correspondence should be considered. Regarding the beam correspondence, it has been captured in TR38.867 as Beam correspondence is assumed to apply for DL/UL of the backhaul link at NCR-Fwd, as well as the DL/UL of the C-link at NCR-MT.
Then, the following is proposed:
Proposal 2-1-2: The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI referring to one of reference signals on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
Companies are encouraged to share your views and if there are concerns, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Samsung
	Ok with the proposal in general. 
If it is SRI is used, the associated spatial filter will be used for NCR-Fwd UL. 
Also, we suggest to add an FFS point to clarify which RRC-configured list of beams for C-link is intended for the TCI state ID (e.g., the TCI state list configured for PDSCH TCI state).
Proposal 2-1-2: The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam spatial filter for NCR-Fwd backhaul link is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam spatial filter for NCR-Fwd backhaul link is indicated by SRI referring to one of reference signals on C-link via MAC CE.
· FFS: which RRC-configured list
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam spatial filter for NCR-Fwd backhaul link are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· FFS: which RRC-configured list



	Ericsson
	We don’t think any optional capability should be discussed until the mandatory functionality is agreed.
Some things are not clear in the above proposal, e.g., whether it concerns dynamic or semi-static configuration and how to indicate the associated time resource, backhaul/C-link beam switching time, backhaul/C-link frequency gap, ACK/NACK etc.

	Apple
	Support

	Lenovo
	Support.

	InterDigital
	We are ok with the proposal in general.

	Nokia
	Agree with Ericsson that this can be discussed later.

	ZTE
	We are fine with this proposal. 

	Huawei, HiSilicon
	Support

	NEC
	Support.

	NTT Docomo
	Support 

	Sharp
	Support in general. 
Prefer to define only one method based on Rel-17 framework.

	Vivo
	Support

	Panasonic
	Support.

	IIT-K
	Support

	Mediatek
	Support 

	LG
	We are generally fine for the proposal. Since the TCI state ID is BWP-specific, further discussion on it is required after this proposal.

	CATT
	OK


1. Summary of the 1st round
In the online session, the following agreement is achieved:
Proposal 2-1-2: 
The semi-static beam indication for backhaul link is supported as:
· If the beam indication framework in Rel-15 is used for NCR-MT
· The DL beam is indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
· The UL beam is indicated by SRI on C-link via MAC CE.
· If the beam indication framework in Rel-17 is used for NCR-MT
· The DL and UL beam are indicated by MAC CE to select one of TCI state ID from the RRC-configured list of beams for C-link
Then, the design of signalling for backhaul indication is closed.
3. Topic-3 ON-OFF information
3.1. Company view (Round-1)
3.1.1. Signalling for ON-OFF indication
For the ON-OFF information, following agreements have been achieved in RAN1#110-bis-e: 
	Agreement
For the ON/OFF information indication, at least one of following options is supported to indicate the ON state of NCR
· Alt-1: Explicit indication with dedicated field to indicate ON state
· Note: At least it’s supported when the beam indication is not applicable
· Alt-2: Implicit indication via the beam indication
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)


[bookmark: _Ref114518819]In this meeting, according to the contributions, regarding the indication of “ON” state, following views are shared by companies:
· Alt-1: Explicit indication with dedicated field to indicate ON state
[vivo, CATT, ZTE, Intel, InterDigital, AT&T, KT, CAICT] prefers to introduce the explicit indication of ON information with dedicated bit-field.
· Alt-2: Implicit indication via the beam indication
[Nokia, Xiaomi, China Telecom, LG, DCM, Samsung, Qualcomm, Ericsson] highlights that the beam indication framework should be reused. Even for the case when beam is not applicable, some specific beam index can be considered, e.g., In FR1, repeaters can specify a single beam which will effectively correspond to ON alike FR2 operation [Ericsson], using special beam index (e.g., 0) [Samsung].
· Alt-3: Indication via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)
[Huawei, ZTE, ETRI, Panasonic, CMCC, AT&T, DCM, Intel] highlights that this option can be applied for both FR1 and FR2 and the time domain resource information is always required in the SCI.
· Other combination: 
· Alt 1+ Alt 2:
[Fujitsu, Spreadtrum, InterDigital, Intel, Sony, Apple, Lenovo, KT, NICT] support the combination between alt-1 and alt-2 and highlight that separate design for FR1 and FR2 can be considered, i.e. Alt 1 for FR1 and Alt 2 for FR2 [Fujitsu] or Alt-2 is assumed if there is no indication based on Alt-1 [IDC, Intel].
· Alt 1+Alt 2+ Alt 3:
[MTK, KDDI, NICT, NEC, CEWiT, IITK] highlight the combination among all three alts are possible, e.g., Alt 2 is for FR2, Alt 3 for FR1 and the Alt 1 is optional signalling.
Based on the inputs above, it seems that the views from companies are still diverged. From technical perspective, the main concern regarding Alt-2 is that there is potential risk to not support beam in FR1 for NCR. For Alt-1, additional efforts on how to define the ON state should also further discussed, which is not preferred due to the limited TU for this WI. Then, the Option-3 can be the compromise that the indication mechanism of time domain resource can be reused for signalling design.  
From FL’s perspective, the following is proposed:
Proposal 3-1-1-1: The “ON” state of NCR-Fwd is indicated via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)
Note: The signalling design for time domain resource indication in beam information is reused.
Companies are encouraged to share your views and if there are concerns, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Samsung
	Do not support. Alt-2 should be baseline. In our view, there is no need to have explicit “ON” indication if beam indication is applicable. Even if the beam indication is not applicable in FR1, re-interpretation of beam indication field is the most efficient way.

	Ericsson
	Do not support. To us this proposal is not very clear about the expected repeater behavior in the ON state if it is not linked to a beam index. Additionally, since beam information is not conditioned on capability, even an FR1 repeater must provide it. Then, there is nothing stopping Alt. 2 from being agreed.

	Apple
	Based on this proposal, it seems that the time domain resource indication for ON could be applied even if there is beam information supported for access link. In these cases, we think it is redundant to have separate set of time domain resource indication just for the purpose of ON information. 

However, for the sake of progress, we propose following updates to the proposal:
Proposal 3-1-1-1: The “ON” state of NCR-Fwd is indicated via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)
· If the access link beam information is supported, then the time domain resources indicated for the beam information are used for the “ON” state of NCR-Fwd (i.e. the NCR is assumed to be ON over the indicated time domain resource for access link beam)
Note: The signalling design for time domain resource indication in beam information is reused.


	Lenovo
	If there is signaling overhead concern for Option 1, we thin option 2 by beam indication should be adopted. For FR1, same framework as FR2 can be adopted.

	InterDigital
	Do not support the proposal. Alt-2 is our preference.

	Nokia
	Support in principle, but clarification may be needed.  Is the intention that this “on” state indication is implicitly associated with beam indication, or the understanding that a separate time domain resource is indicated for NCR “on” indication?

	ZTE
	We are fine with this proposal. Regarding Alt-2, we can compromise if at least support of single beam is supported in FR1

	Huawei, HiSilicon
	Support. 

	NEC
	Support it in general. We suggest to add a FFS of other methods to leave room for more considerations.

	NTT Docomo
	Support

	Intel 

	We are fine with the proposal. It is important to ensure proper on/off operation when beamforming is not supported. 
Regarding Samsung’s comment, we don’t think ‘re-interpretation’ is simpler and not good for payload.  ‘re-interpretation’ requires gNB to indicate a beam index for a time domain resource, which increases payload because only time domain resource is sufficient. And ‘re-interpretation’ requires NCR to ignore the beam indication for beamforming and then use it for on/off, if beamforming is not supported at all. It is complicated for both standard and implementation. 

	KDDI
	We can support this proposal as a compromise. Our preference is that the specification of NCR is not focusing only on FR2 but also on FR1, and it is beneficial if the time domain resource indication can be applied to both frequency ranges in unified manner.

	Sharp
	Alt 2 can be the baseline. Note that the beam indication should be integrated with time resource for each beam. Thus, Alt 2 and 3 are virtually the same.

	Vivo
	We suggest to change the wording as following 
the time domain resource of “ON” state of NCR-Fwd is indicated


	Panasonic
	Support.

	IIT-K
	As mentioned by some companies, we think that Alt2 and Alt3 are same. We support combination of Alt1+Alt2.

	CEWiT
	Intention of the proposal is not clear. As we already commented in AL beam indication, the indication of beam and time resource should be coupled. In that case Alt 2 and Alt 3 will converge. 
In our view, the explicit indication should be supported along with implicit method. E.g., Signaling IA for S resources in IAB nodes is baseline for signaling ON state to NCR-Fwd


	Mediatek
	Ok with the principle of the proposal. However, we share similar view as Samsung that an efficient way is to reuse the configuration of time-domain resource indication from beam indication and have a re-interpretation of beam index if beamforming is not supported in FR1.

	NICT
	Support.

	AT&T
	We support the proposal, but would also like an additional note/FFS: 
Proposal 3-1-1-1: The “ON” state of NCR-Fwd is indicated via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)
Note: The signalling design for time domain resource indication in beam information is reused.
Note: FFS for an additional explicit dynamic indication to indicate ON/OFF state which overrides default behavior or semi-static indications.

	LG
	Do not support.
It is our understanding that the main motivation to support Alt. 3 who supports is there is no beam indication framework for FR1 therefore explicit ON signaling is needed for unified structure of beam indication. However in that case, it is ambiguous when ON is indicated but beam is not and when beam is indicated but ON is not indicated. Furthermore explicit ON state indication is redundant signaling when beam information is configured.
However for Alt. 2, there is no such complicated situations by only introducing beam indication in FR1, for example omni-directional or single beam no matter the shape of it. Since it is common understanding that OFF is default behavior of NCR, it is natural for NCR to be ON when access link beam is configured.

	CATT
	OK


Regarding the indication of “OFF” state, the following agreement is achieved in previous meeting:
	Agreement
The NCR-Fwd is always expected to be “OFF” unless otherwise explicitly or implicitly indicated by gNB.
· Note-1: This applies to the case regardless of the RRC state of NCR-MT.
· Note-2: Indication (e.g., received when NCR-MT in RRC-connected) or DRX state of NCR-MT to control the ON-OFF behaviour of NCR-Fwd when the NCR-MT is in RRC-idle/inactive is not precluded.
· The above is not meant to imply any signalling design for NCR-Fwd ON-OFF.


In RAN1#110-bis-e, there is remaining issue on whether to support the explicit indication of “OFF”. In this meeting, according to the contributions, regarding the indication of “OFF” state, following views are shared by companies:
Regarding whether there is explicit OFF indication, [MTK, ZTE, KDDI (If Alt 1 for on is supported), NICT, CEWiT, IITK] prefers to introduce the explicit “OFF” indication. But there are also concerns from Huawei, CMCC, Ericsson, e.g., for the semi-static OFF. 
In addition, [Xiaomi, Panasonic, LG, Samsung, Qualcomm] propose to use a special beam index to indicate OFF state, e.g., 0 as proposed by [LG, QC] and -1 by Samsung. 
Based on the inputs, it seems that there still no consensus to support the explicit indication of “OFF”. Companies are encouraged to check this issue further and provide the input if any.
	Companies
	Comments and Views

	Samsung
	Support dynamic OFF (e.g., using special beam index). Dynamic OFF is useful to override semi-static ‘ON’ indicated by periodic beam indication. This provides more scheduling flexibility and facilities temporary interference mitigation without the need to revoke all applicable semi-static beam indications (and reconfigure them again).

	Ericsson
	There may be some advantage with explicit OFF in the dynamic beam indication when only a subset of the slots in the indicated range needs to be used or to temporarily turn off periodic measurement configuration. We are not convinced, however, that this justifies the specification of explicit OFF but are open for discussing it.

	Huawei, HiSilicon
	We think explicit “OFF” is unnecessary. Firstly, for aperiodic/dynamic forwarding, NCR is only ON during the indicated time. Other than this, the NCR is expected to be OFF, explicit OFF is not required. Secondly, periodically indicated forwarding (by semi-persistent configuration) can be deactivated by DCI or MAC-CE, thus OFF can be implicitly indicated. Thirdly, the remaining periodically indicated forwarding (by periodic configuration) is not expected to be OFF since they are cell-specific signals. In all, it is not clear in what cases explicit OFF is needed.

	Sony
	We agree with Samsung and Ericsson that explicit OFF indication via dynamic signaling can be used advantageously to temporarily turn off a periodic beam indication. Depending on how the dynamic OFF indication works, an explicit dynamic ON indication might also be needed, e.g., to turn on again the periodic beam indication.

	Intel 
	We don’t see clear motivation of semi-static off, while we think dynamic off can be beneficial as explained by E///. Therefore, we are supportive of explicit off for dynamic indication. 

	Vivo
	To be adaptive with the traffic load of the UE served by the NCR, dynamic on-off is beneficial. If dynamic on (regardless explicit or implicit) is supported, there is no reason not to support dynamic off. 

	IIT-K
	We support dynamic OFF and share similar views as Samsung and Sony.

	CEWiT
	Support explicit indication of OFF dynamically. This can be helpful in 
· configuring NCR to skip certain beam indication (e.g., semi-static)
· Avoids uncertainty and ensures proper understanding between gNB and NCR 
· Improves flexibility in configuring


	NICT
	We support dynamic OFF.

	LG
	Although the ON/OFF indication is not settled, it is natural for NCR to be ON for time resources that beam information is configured. Based on that, OFF indication will be quite useful only for dynamic indication of OFF to override or cancel the pre-configured beam information. And for the unified indication framework, dedicated beam index of OFF or reserving specific code point of beam indication to be OFF is reasonable.


For the application time/minimum required time for ON/OFF indication, companies [Fujitsu, Ericsson, ZTE] propose to the define the minimum value, which can be either same as gNB’s requirement [Ericsson] or same as the time requirement for beam information if same indication is reused [Fujitsu]. From FL’s perspective, this topic can be discussed once the signalling design is stable. Companies are encouraged to check it further.
1. Summary of the 1st round
In the online session, following agreement is made:
Updated Proposal 3-1-1-1: 
For FR2, the “ON” state of NCR-Fwd is indicated:
Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
We need to further discuss the ON indication in FR1.
3.1.2. Relationship between NCR-MT’s state and NCR-Fwd’s ON-OFF state
For the relationship between NCR-MT’s state and NCR-Fwd’s ON-OFF state, in this meeting:
[CATT] highlight that The ON-OFF indication only applies to the F-link (both access link and backhaul link) and has no effect on C-link transmission/reception.[Fujitsu, Panasonic] mentions that the the OFF state should be used for NCR-Fwd when the NCR-MT is not accessible by the gNB, including, link/beam failure [Fujitsu, Panasonic] and expiration of TA timer of NCR-MT [Panasonic]. In addition, [Fujitsu] proposes that the RRC release message can include a new parameter which is used to control NCR-Fwd’s ON-OFF behavior. [Samsung] highlights that further study the relationship between ON-OFF state of NCR-Fwd and operation modes/states of NCR-MT is needed.
From FL’s perspective, the following agreement has been achieved in RAN2:
NCR-MT supports RRC_CONNECTED and RRC_IDLE states, FFS on RRC_INACTIVE state (e.g. optional support or not support).
The corresponding discussion, at least for the RRC_IDLE state is need. Based on the input, the following proposal is proposed:
Proposal 3-1-2-1: The NCR-Fwd will be in OFF state if the NCR-MT is in idle state due to the RLF.
FFS: Other cases.
Companies are encouraged to share your views and if there are concerns, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Samsung
	Ok with the proposal. Apart from that we think that the case of beam failure recovery (BFR) should be considered as well. Hence, we have the following suggestion.
Proposal 3-1-2-1: The NCR-Fwd will be in OFF state if the NCR-MT is in idle state due to the RLF.
FFS: the case of beam failure recovery of NCR-MT
FFS: Other cases.


	Ericsson
	This should be discussed in RAN2. There are already RAN2 proposals that the state of the NCR-FWD and RRC state of the NCR-MT are not related to each other. In addition, in RLF, NCR-FWD does not need to be necessarily OFF as the NCR-MT in idle can be still reached by the network.

	Apple
	We don’t support the proposal and think that the RRC state of NCR-MT and the ON/OFF state of NCR-Fwd should be independent. And also share similar views as Ericsson

	Fujitsu
	We support the proposal. 
Since the NCR-MT and NCR-Fwd are in-band, and as a baseline, they share a same carrier, if RLF happens, BH-link would not work well. Then, it should be straightforward that the NCR-Fwd should be OFF in this case to reduce power consumption and interference. 
And if the NCR-MT goes into idle state under gNB’s control, it is reasonable that NCR-Fwd can still work when the MT is idle. In this case, RRC release can include a parameter to control NCR-Fwd’s behavior.

	Lenovo
	We don’t think RRC state of NCR-MT and on/off state of NCR-Fwd should be coupled together.

	Nokia
	As Ericsson has noted, this is being actively discussed in RAN2, and current proposals may conflict with RAN2 study.

	ZTE
	We are fine with this proposal. 

	Huawei, HiSilicon
	We think this should be discussed in RAN2.

	NTT Docomo
	Similar view as Lenovo.

	KDDI
	We think that RRC state of NCR-MT and on/off state of NCR-Fwd do not need be coupled together. Also, as some other companies mention, RAN2 is currently discussing this aspect and direction of discussion in RAN2 might be different from the proposal.

	Sharp
	Agree with some companies above that this should be discussed in RAN2.

	Vivo
	support

	Panasonic
	Support.

	Mediatek
	We don’t support the proposal and share similar view with APple that on/off behavior of NCR-Fwd is independent with RRC state of NCR-MT. Moreover, even when NCR-MT is in idle state, on/off of NCR-Fwd can be controlled via dedicated signaling, e.g., using DCI at paging occasion.

	AT&T
	We have some concerns to link the RRC state of the NCR-MT and the ON/OFF state of the NCR-Fwd. Even if there is consensus to do so, this would be a RAN2 issue to address.

	LG
	We would like to understand the intention of the proposal to define NCR-MT’s behavior according to RRC state. It is our understanding such discussion belongs to RAN2.

	CATT
	OK with the proposal


4. Topic-4 TDD configuration
4.1. Company view (Round-1)
Regarding the NCR’s behavior over flexible symbols, following agreement has been achieved in RAN1#110-bis-e:
	Agreement
For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the default behavior of the NCR-Fwd is expected to be OFF or not forwarding over these symbols
· FFS: The behavior over these symbol if dynamic DL/UL operation is supported by NCR-MT and/or NCR-Fwd.


In this meeting, according to the contributions, following views regarding the FFS bullets are shared by companies:
· Alt-1: If dynamic DL/UL operation is supported, the NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from gNB
[Huawei/HiSilicon, vivo, ZTE, Fujitsu, Nokia, Xiaomi, ETRI, Panasonic, LGE, NTT DOCOMO, Qualcomm, KDDI, Ericsson] highlight that the NCR-Fwd can follow the behavior of NCR-MT without duplicated signalling.
· Alt-2: The NCR-Fwd will follow a new dynamic side control signalling of DL/UL forwarding over these symbols to NCR-Fwd
[IDC, CMCC, CEWiT, IIT-K, Apple, Samsung] highlight that dedicated signalling is preferred to allow the flexible scheduling and lower latency. [IDC] mentioned that there should be separate and dedicated signalling considered for NCR-MT and NCR-Fwd. This is due to the fact that the TDD configuration for flexible symbols/slots for NCR-MT may be based on different traffic requirements than the NCR-Fwd. 
· Alt-3: No support of dynamic DL/UL operation
[CATT, Intel, Lenovo, MediaTek] highlight that there is no need to enable the dynamic DL/UL operation for NCR, and dynamic TDD configuration for NCR is an unnecessary optimization for NCR without clear use case [MTK].
Based on the above inputs, it seems that that majority prefer to follow the behavior of NCR-MT if dynamic DL/UL operation is supported. Moreover, for the needs to define a new signalling, it seems no necessary since the behavior of NCR-Fwd should match the behavior of UEs within the target area, which is belong to same cell as the attached by the NCR-MT. The SFI indication is applied for all UEs. To address the concerns on the unnecessary optimization, the support of dynamic DL/UL operation will be considered as the NCR’s capability.
Then, from FL’s perspective, the following is proposed:
Proposal 4-1: For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), if the dynamic DL/UL operation is supported by NCR-MT and/or NCR-Fwd, the NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from gNB
Note-1: The support of dynamic DL/UL operation is NCR-MT capability.
Note-2: The default behavior of the NCR-Fwd is expected to be OFF or not forwarding over these symbols as agreed.
Companies are encouraged to share your views and if there are concerns, please directly propose the corresponding updates.
	Companies
	Comments and Views

	Samsung
	Do not support.
It is not correct that “The SFI indication is applied for all UEs”; each UE only reads a portion of SFI in DCI format 2_0 per “positionInDCI” parameter. It is possible that the NCR-MT is not scheduled in a flexible symbol, but a UE served through the gNB is scheduled in the flexible symbol, then NCR-Fwd operation is preferred, which cannot be supported by the Proposal (or Alt-1 above). For such case, separate side control information is needed (i.e., Alt-2).

	Ericsson
	Support

	Apple
	We share similar view as Samsung that NCR-MT’s scheduling by gNB may not provide the flexible symbol behavior for NCR-Fwd. From this point of, we think that it is beneficial  and necessary for NCR-MT to be provided with additional dynamic indication for the flexible symbol behavior corresponding to the time domain resources indicated for access link beam. As a compromise, we don’t necessarily need to introduce a new field, but we can combine the flexible symbol behavior with the time-domain resource indication for access link beam information. For the indicated time-domain resources, it can be additionally signaled, whether flexible symbols within those resources are UL or DL

	Fujitsu
	We support the proposal.

	Lenovo
	We don’t think dynamic indication is necessary. As a comprise, we can accept SFI as the dynamic indication excluding dynamic scheduling for NCR-MT. The reason is that we think group common signaling is better than UE-specific signaling. 

	InterDigital
	Do not support the proposal.
The TDD configuration for flexible symbols/slots for NCR-MT may be based on a different traffic requirement than the NCR-FWD. In other words, while the NW may have a DL-oriented TDD scheduling, the NCR forward may require more UL symbols (e.g., for UL coverage enhancement). As such, the flexible symbol that is configured as DL for NCR-MT may need to be configured as UL for NCR-FWD.

	Nokia
	Support the proposal.

	ZTE
	We are fine with this proposal. 

	Huawei, HiSilicon
	Support.

	Sony
	Support this proposal.

	NEC
	Support.

	NTT Docomo
	Support 

	Intel 
	Do not support. 
We think semi-static TDD is sufficient. Dynamic TDD which is feasible only if CLI is well-controlled typically deploys for some isolated environment, and the coverage for such scenario is not likely to be an issue.
Besides, even if dynamic TDD is supported, Alt-1 is technically wrong which couples DL/UL traffic for UEs with DL/UL for side control information for NCR-MT in same slot/symbol, which should be independently determined. 

	KDDI
	We support the FL’s proposal. We are also fine with adding a restriction regarding bands operating NCR-MT and NCR-Fwd if needed as a compromise, e.g., if NCR-MT and NCR-Fwd are operated in the same band. 

	Sharp
	Support. 
The NCR should always follow the SFI at NCR-MT for flexible symbols if supported.

	Vivo
	UL/DL of FWD cannot be determined by Gnb’s grant to MT. since FWD forward UE’s UL/DL… 
Otherwise, the NCR-Fwd will follow the TDD operation determined by NCR-MT, i.e., determined by NCR-MT based on the received SFI indication or scheduling from Gnb.

	Panasonic
	Support

	IIT-K
	Don’t support the proposal and have similar concerns as Samsung and Interdigital.

	CEWiT
	Do not support the proposal. Share similar view with Samsung. NCR-Fwd following the configuration of NCR-MT in F symbols has the following limitations
· Mandates gNB to provide DL/UL configuration to F symbols at NCR-MT even when gNB is not expecting any transmission/reception from NCR-MT
· Creates unnecessary monitoring at NCR-MT (e.g., when F symbols overlap  with CORESET and NCR-MT is given DL configuration)
· Does not support the scenario in which where NCR-MT operating in subset of the carriers in which NCR-Fwd is operating and  the DL/UL configuration is different across the carriers
More details are listed in our contribution R1-2212430.

	Mediatek
	As pointed out in our t-doc, dynamic TDD configuration for NCR is an unnecessary optimization without clear use case. However, if majority are ok with the proposal, we can take the proposal as a compromise for the sake of progress.

	AT&T
	We share the views of Samsung to follow a new dynamic side control signalling of DL/UL forwarding over these symbols to NCR-Fwd (Alt-2).

	LG
	Generally fine for the proposal however need some clarification.
We understand how the NCR-MT supports dynamic DL/UL operation, however it is quite blur to us how NCR-Fwd supports dynamic DL/UL operation. In that sense, we think it should only up to capability of NCR-MT. As stated in the Note-1, “supported by NCR-MT” seems more proper wording for proposal to us rather than “supported by NCR-MT and NCR-Fwd”. 

	CATT
	We should first to decide if such feature is needed


5. Others
In addition, some other aspects are highlighted by companies including:
· Issue-1: Power control information
In this meeting, [Huawei, CMCC, ETRI, Lenovo, QC, NEC] highlights that power control needs to be specified as side control information, e.g., via semi-static signalling. But [Apple, DCM] proposed that power control as side control information can be considered with low priority and before power control is agreed to be included in WID in RAN plenary, RAN1 may not need to discuss power aspect [Ericsson].
From FL’s perspective, it’s better to follow the conclusion in RAN plenary, and no further discussion on Power control is expected before RAN#98.
· Issue-2: Frequency selective operation of NCR-Fwd.
In this meeting, [Samsung, QC, Ericsson, Intel] proposed to support the frequency-selective ON-OFF or forwarding. Also [Ericsson] proposed to support the beam indication per sub-band. [NEC] proposed to indicate the frequency information indication to dynamic activate forwarding frequency and bandwidth of NCR-Fwd, aligning with the scheduled resource of gNB, if the NCR-Fwd has the capability to adjust the forwarding frequency and bandwidth.  [Fujitus] propose to send an LS to RAN4 to ask the feasibility and the requirement for hardware design to support frequency-selective ON/OFF operation. Before the feedback from RAN4 comes back to RAN1, suspend the relevant discussion.
From FL’s perspective, this topic can be discussed later once the whole framework of SCI indication is stable including progress on RF framework is achieved in RAN4. 
· Issue-3: Timing relationship
Based on the agreement in SI, [CMCC, Samsung, LGE, CEWiT] proposed to report the internal delay as NCR capability. In addition, [Samsung] highlights that DL internal delay and UL internal delay is the same. But [CATT] has concern on report it.
Based on the discussion in SI phase, it seems that others prefer to keep the internal delay as the value claimed by vendor (e.g., follow the Rel-17 RF repeater) instead of part of capability. Meanwhile, since the timing relationship is out of scope of WI for further enhancement, it means that no specification efforts are expected.
Then From FL’s perspective, companies are encouraged to further check the necessity to define the internal delay as part of NCR capability. 
· Issue-4 Multiplexing among links
For multiplexing between C-link, backhaul link and access links, following views are highlighted by companies:
· [Intel] proposes backhaul link is dropped in a symbol with UL transmission in C-link, if NCR is incapable of simultaneous UL transmission of C-link and backhaul link.  
· [vivo] believes that the NCR is not expected to operate NCR-MT and NCR-fwd simultaneously, it can be up to gNB scheduling to avoid conflict in that resource.
· [Fujitsu] thinks that if the NCR-MT and NCR-Fwd is TDM, the NCR-Fwd should not follow the scheduling for the NCR-MT.
· [Sharp] proposes that additional NCR configuration may be indicated to facilitate the NCR determining the slots used for each TDD operation/behavior, including backhaul DL, access DL, access UL and backhaul UL. In addition, it also believe at least for dynamic scheduling, the “ON” state is explicitly indicated by gNB for the usage of slots on the backhaul link and/or access link.
· [CEWiT/IITK] suggests that the gNB should inform which active links (e.g., control link, backhaul link or both) the TDD configuration is applicable.
Based on the previous agreement, the support of simultaneous UL transmission between C-link and backhaul is NCR capability. From gNB’s perspective, the proper scheduling will be conducted without potential collision. For the backhaul link and forwarding link, with proper timeline as discussed in SI, no issues have been identified. 
Then From FL’s perspective, no need to further define additional restriction on the multiplexing among links.
Companies are encouraged to share your views if any
	Companies
	Comments and Views

	Samsung
	For issue 2, we think frequency-selective beam indication and (and ON-OFF indication, when agreed) is beneficial to avoid amplification of noise and interreference in frequency resources / passbands without any Tx/Rx to UE/gNB. At least passband-level indication seems essential, and RB-group level indication can be further discussed. So, we suggest to discuss the following:
Proposal 5-1: RAN1 to study including information of applicable passband(s) in the semi-static and dynamic beam indication for NCR-Fwd operation. 
· FFS: whether to include information of applicable RB-group(s). 
· Support for the above is based on NCR capability.

For issue 3, reporting the internal report as NCR capability resort is essential for suitable handling by the gNB configuration and scheduling, so we suggest:
Proposal 5-2: Support capability reporting for NCR-Fwd internal delay.
· DL internal delay and UL internal delay are the same. 

	Ericsson
	Regarding subband operation, it was agreed in the SI that 
· At least one of the NCR-MT’s carrier(s) should be within the set of carriers forwarded by the NCR-Fwd in same frequency range.
· The NCR-MT and NCR-Fwd operating in the same carrier is prioritized for the study.
Hence, we think that RAN1 should not opt for solutions relating to the semi-static and dynamic indications that later prohibits implementation of subband operation. Regarding the time to discuss subband operation, unless we are mistaken, there is only one meeting remaining in the WI after the present one, and any such discussions cannot wait for RAN4 to finish.

	Fujitsu
	Regarding multiplexing among links, it seems our proposal is not well captured. Our proposal is for the case where the C-link and BH-link support simultaneous UL transmissions (not for TDM case). Considering they are in-band and in the same carrier as a baseline, it is necessary to figure out the framework of power control. More specifically,
For UL power control when the NCR supports simultaneous UL transmission of C-link and BH-link, consider the following two options.
•	Option 1: C-link and BH-link share a total maximum UL transmission power configuration.
•	Option 2: C-link and BH-link have separate maximum UL transmission power configurations and share a total maximum UL transmission power configuration.
And when the sum of the UL transmission power of C-link and BH-link is larger than the total maximum UL transmission power configuration, drop UL transmission of BH-link.

	Vivo
	We think discussion on the “error report” by NCR is necessary, e.g., when self-oscillation occurs, related information is reported to gNB.

	CEWiT
	Issue 2: Share similar view with SS and Ericsson.
Issue 3, share similar view with SS
Issue 4: There can be two type of NCR. One which support simultaneous operation and other which doesn’t support.  Even if the NCR support simultaneous CL and BL, that doesn’t mean both links will be simultaneously scheduled all the time. Hence, the NCR should be indicated (either explicitly or implicitly) to which link the scheduling is applicable. 
Proposal 3: Support gNB informing explicitly/implicitly the active unit/link (C-link, backhaul link or both) to the NCR. 

	AT&T
	For Issue 1, although we see the benefits in specifying semi-static power control information as part of side control such as efficient interference management and improved energy efficiency, we share the views of the moderator that no further discussion on Power control is expected before RAN#98. However, companies should continue to evaluate NCR power control aspects and address this issue at RAN#98.


6. Proposals for discussion at GTW sessions
Updated Proposal 2-1-1: The following pre-defined rules are applied to determine the beam for backhaul link:
· In the time domain resource with simultaneous operation in C-link and backhaul link, the beam of backhaul link is the same as the beam of C-link regardless whether there is beam indicated by the dedicated signal for backhaul link.
· In the time domain resource without simultaneous operation in C-link and backhaul link, if the NCR does not support capability with the new signalling for backhaul beam indication or if no beam is indicated for backhaul link by the dedicated signal, 
· When Rel-15/16 beam indication framework is used for C-link, 
· The beam determined by QCL assumption for CORESET 0 and spatial relationship for PUCCH with lowest PUCCH resource ID in the C-link is applied for the DL and UL of backhaul link, respectively.
· When Rel-17 beam indication framework (i.e., unified TCI framework) is used for C-link, the indicated unified TCI for C-link DL and UL is applied for the DL and UL of backhaul link, respectively.
Otherwise, the beam indicated by the dedicated signalling is applied for backhaul link.

Proposal 3-1-1-2 for down-select: For FR1, the “ON” state of NCR-Fwd is indicated:
· Alt-2: Implicit indication via the beam indication (i.e., if there is beam indication, the NCR is assumed to be ON over the indicated time domain resource associated with corresponding beam(s))
· Note-1: For FR1, at least one beam is supported by NCR-Fwd for access link.
· Note-2: Whether the beam in FR1 is omni-directional or directive is based on the implementation
· Alt-3:  Via the time domain resource indication (i.e., the NCR is assumed to be ON over the indicated time domain resource)
· Note: The time domain resource indication in beam information is reused with absence of beam index

Updated Proposal 4-1 as conclusion: For the flexible symbol based on the semi-static configuration (e.g., TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated), the dynamic DL/UL operation of NCR-MT and NCR-Fwd is not supported.

Regarding how to define the signalling for beam indication, following two ways are considered:
Updated Proposal 1-1-5-1: 
For each periodic beam indication for access link, the applicable time is indicated as:
· A list of M () time resource will be indicated via RRC signalling; 
· For each time resource, it’s defined by {Starting slots and/or symbols defined as the slot offset in one period and/or starting symbol within the slot, duration defined by the number of slot or symbols, reference SCS}
· The same periodicity is assumed for all time resource in one periodic beam indication.
· FFS: How to indicate granularity, i.e., symbol or slot.
· FFS: the value of 
· FFS: How to associate it with corresponding beam.

Or 

Proposal 1-1-A-1: For each periodic beam indication for access link, one RRC signalling is used with the information defined by one of following options:
· Option-1: 
· A list of M () time resource; 
· A list of N () beam indexes;
· FFS: One beam can be mapped to one or multiple time resources in the list.
· FFS: The value of  and 
· Option-2: 
· A list of X() forwarding resource, each is defend as {Beam index, time resource}
· FFS: The value of 
· Each time resource is defined by {Starting slots and/or symbols defined as the slot offset in one period and/or starting symbol within the slot, duration defined by the number of slot or symbols, reference SCS}
· The same periodicity is assumed for all time resource(s) in one periodic beam indication.
· FFS: How to indicate granularity, i.e., symbol or slot.

Proposal 1-1-A-2: For each aperiodic beam indication for access link, one DCI is used with the information defined by one of following options:
· Option-1: 
·  bit fields are used to indicate the beam information and each bit field refers to one beam index ; 
·  bit fields are used to indicate the time resource and each bit field refers to one time resource;
· Note: A list of time resource is pre-defined by RRC signalling. The length of each bit field for time resource indication is determined by the length of time resource. 
· FFS: The value of , which refers to the maximum beams indicated in one aperiodic indication.
· Option-2: 
· A beam pattern index is indicated by one bit field
· Note: A list of beam pattern is pre-defined by RRC signalling. Within each pattern, one or more beam index(es) are included. 
·  bit fields are used indicate the time resource and each bit field refers to one time resource
· Note: A list of time resource is pre-defined by RRC signalling. The length of each bit field for time resource indication is determined by the length of time resource. 
· FFS: The value of , which refers to the maximum beams indicated in one aperiodic indication.
· Option-3: 
· A beam pattern index is indicated by one bit field
· Note: A list of beam pattern is pre-defined by RRC signalling. Within each pattern, one or more beam index(es) are included. 
· The applicable time domain resource is associated to each beam in the pattern.
· Each time resource is defined by {Starting slots and/or symbols defined as the slot offset and/or starting symbol within the slot, duration defined by the number of slot or symbols, reference SCS}
· [bookmark: _GoBack]FFS: The reference location of starting slots and/or symbols
· FFS: How to indicate granularity, i.e., symbol or slot.

7. Conclusion

Appendix
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R1-2212286	Discussion on side control information and NCR behavior	KDDI Corporation
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R1-2212344	Side-control information and NCR behavior	Ericsson
R1-2212369	Discussion on side control information and NCR behaviour	NEC
R1-2212430	Discussion on signaling side control information and NCR behavior	CEWiT, IITK
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