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1. Introduction
This contribution summarizes the proposals in the contributions submitted under AI 9.8 about L1/L2 signaling for side control information of network-controlled repeaters (NCR), based on the second objective of SID in RP-213700.
	The study on NR network-controlled repeaters is to focus on the following scenarios and assumptions:
· Network-controlled repeaters are inband RF repeaters used for extension of network coverage on FR1 and FR2 bands, while during the study FR2 deployments may be prioritized for both outdoor and O2I scenarios.
· For only single hop stationary network-controlled repeaters
· Network-controlled repeaters are transparent to UEs
· Network-controlled repeater can maintain the gNB-repeater link and repeater-UE link simultaneously
NOTE1: Cost efficiency is a key consideration point for network-controlled repeaters.

Study and identify which side control information below is necessary for network-controlled repeaters including assumption of max transmission power [RAN1]
· Beamforming information
· Timing information to align transmission / reception boundaries of network-controlled repeater
· Information on UL-DL TDD configuration
· ON-OFF information for efficient interference management and improved energy efficiency
· Power control information for efficient interference management (as Second priority)
Study and identify L1/L2 signaling (including its configuration) to carry the side control information [RAN1]

Study the following aspects of network-controlled repeater management
· Identification and authorization of network-controlled repeaters [RAN2, RAN3]
NOTE2: Coordination with SA3 may be needed.



In RAN1#109e, the model of NCR has been agreed as following:
	Agreement
Capture the following model of network-controlled repeater in TR 38.867.
[image: ]
· The NCR-MT is defined as a function entity to communicate with a gNB via Control link (C-link) to enable the information exchanges (e.g. side control information). The C-link is based on NR Uu interface.
· Note: Side control information is at least for the control of NCR-Fwd
· The NCR-Fwd is defined as a function entity to perform the amplify-and-forwarding of UL/DL RF signal between gNB and UE via backhaul link and access link. The behavior of the NCR-Fwd will be controlled according to the received side control information from gNB. 



2. Summary
2.1. L1/L2 signaling for side control information
2.1.1. Signaling for access link beamforming
In RAN1#109e, following agreement about beam indication for access link was achieved:
	Agreement
[bookmark: _Hlk111723653]In the access link beam indication, an access link beam can be indicated by:
· Option 1: A beam index
· FFS: How to indicate the corresponding time domain resource of the beam. 
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
· FFS: The definition of the source RS. 
· FFS: How to indicate the corresponding time domain resource of the beam.
· FFS: The definition of the association between the source RS and the beam.
· Note: The above does not imply that the NCR can or cannot generate and transmit reference signals to a UE or receive and process reference signals from a UE.
RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110



In this meeting, following preferences are shown in the contributions:
· Beam index (option 1)
· 16 companies: Huawei(5876), Nokia(5940), Spreadtrum(6002), ZTE(6018), Sony(6129), Fujitsu(6174), CATT(6413), NEC(6478), Intel(6597), CT(6699), CMCC(6928), CEWiT(7076), QC(7248), DCM(7420), E///(7680), CAICT(7300)
· RS ID (option 2)
· 7 companies: Sony(6129), Xiaomi(6657), MTK(6982), Lenovo(7089), Apple(7345), CAICT(7300), China Telecom(6699)
· Beams for forwarding SSB are named after the forwarded SSB, other beams are indicated by beam indexes (a combination of option 1 and option 2)
· 2 companies: CMCC(6928), Samsung(6840)
Option1 is the majority view. As analysed by companies, option1 is simpler and requires less standardization effort than option2. The FL suggests the following proposal:
Proposal 1-1: Using a beam index to indicate an access link beam (Option 1) is recommended.

Moreover, some companies discussed how to indicate the corresponding time domain resource of the beam and provided the proposals, such as ZTE(6019), vivo(6055, 6056), CATT(6413, 6414), NEC(6478, 6479), Intel(6597, 6598), SS(6840), Apple(7346), DCM(7420). The relevant discussion will be handled in 9.8.1.

In RAN1#109e, following agreement about beam indication signaling was achieved:
	Agreement
From the perspective of signaling design, following mechanisms can be considered for the access link beamforming of the NCR-Fwd. 
· Option #2-1: Dynamic beam indication only
· Option #2-2: Semi-static beam indication only
· Option #2-3: Dynamic beam indication and semi-static beam indication



In this meeting, following preferences are shown in the contributions:
· [bookmark: _Hlk111725853]Both dynamic beam indication and semi-static beam indication
· 16 companies explicitly support option #2-3: vivo(6055), Sony(6128, 6129), Fujitsu(6174), IDC(6184), CATT(6413), NEC(6479, probably) Xiaomi(6656), CT(6699), SS(6840), CMCC(6928), ETRI(6957), MTK(6982), CEWiT(7076), QC(7247), Apple(7346), E///(7681)
· Semi-static beam indication only
· 2 companies explicitly support option #2-2: Huawei (5876, semi-persistent), CEWiT(7075)
Option #2-3 is the majority view, i.e., to support both dynamic beam indication and semi-static beam indication. As analysed by companies, the dynamic beam indication can be used for UE specific transmission and the semi-static beam indication can be used for the transmission of common signal.
Regarding to the signaling design for the access link beam indication, the FL suggests the following proposal:
Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.

In RAN1#109e, following agreement about the time-domain granularity of the access link beam indication was achieved:
	Agreement
As for the time-domain granularity of the access link beam indication, one or both of the following options can be considered:
· Option 1: slot-level
· Option 2: symbol-level
· FFS: The details of indication signaling



In this meeting, following preferences are shown in the contributions:
· Support both the slot-level and symbol-level granularity
· 6 companies explicitly support both Option 1 and Option 2: Fujitsu(6174), Intel(6597), SS(6840) CMCC(6928), MTK(6982), DCM(7420).
· At least support the symbol-level granularity
· 4 companies explicitly support Option 2: vivo(6055), Sony(6129), CATT(6414), CT(6699)
· Support the slot-level granularity
· 1 company explicitly supports Option 1: CEWiT(7075)

As discussed by companies, for the time domain resource indication/determination, at least the symbol-level granularity should at least be supported. The symbol-level granularity can provide the flexibility to support the case that different beams are indicated within one slot, e.g., for SS/PBCH forwarding. Besides, the slot-level granularity can save the signaling overhead, especially, for some long and consecutive scheduling occasions with the same beam.
Hence, regarding to the signaling design for access link beam indication, the FL suggests the following proposal:
Proposal 1-3: Both slot-level and symbol-level granularity (option 1 and option 2) are recommended for the time-domain resource indication and determination of the access link beam.

2.1.2. Signaling for backhaul link beamforming
In RAN1#109e, following agreements about beam indication and determination for C-link and backhaul link were achieved:
	Agreement
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.

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




In this meeting, many companies discussed how to indicate/determine the backhaul link beams (as well as the C-link beams) if the adaptive beams are adopted for both C-link and backhaul link. Some of them proposed detailed schemes, such as vivo(6055), Huawei (5876), Sony(6128), CATT(6413), Intel(6597), CT(6698), SS(6840), CMCC(6927), Fujitsu(6174), IDC(6183), Xiaomi(6656), MTK(6981), E///(7680), DCM(7420), ZTE(6018) NEC(6478), Intel(6597), QC(7247), LGE(7366).
Based on the discussions and proposals given in the contributions, the FL suggests the following proposal for the beam indication and determination of adaptive beams for C-link and backhaul link:
Proposal 2-1: In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1:
· In slots/symbols when there is a DL transmission or a UL transmission in C-link, the beam of backhaul link can be as same as the beam of C-link. 
· In slots/symbols when there is no transmission in C-link, neither UL nor DL,
· Option 1-1: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-1: The determination of the beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Option 2: In case that C-link is configured with unified TCI, the beam of backhaul link can follow C-link unified-TCI indication.
· No dedicated signaling for backhaul link beam indication is required.
· Option 3: The beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Note: The above options are not mutually exclusive. 

2.1.3. Signaling for UL/DL TDD configuration
In RAN1#109e, following agreement on the signaling of information on UL-DL TDD configuration was achieved:
	Agreement
For the signaling of information on UL-DL TDD configuration, if the NCR-MT can acquire the TDD configuration as legacy UEs or from the OAM, new signaling may not be necessary.
· Note 1: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if the NCR-MT and the NCR-Fwd are in the same frequency band.
· FFS: Other cases where new signaling may be necessary.



In previous meeting, the agreement was concluded as ‘may not be necessary’ rather than ‘is not necessary’. This was because of a strong concern shown by one company (Samsung). The company would like to leave the door open to some case with multi-band operation. Later, in RAN#96, a conclusion was made by RAN chair that RAN1 study will focus on in-band only. Hence, the FL would like to suggest the following update:
Proposal 3-1: Update the agreement achieved in RAN1#109e as follows:
[bookmark: _Hlk111716160]For the signaling of information on UL-DL TDD configuration, if the NCR-MT can acquire the TDD configuration as legacy UEs or from the OAM, new signaling is may not be necessary.
· Note 1: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if the NCR-MT and the NCR-Fwd are in the same frequency band.
· FFS: Other cases where new signaling may be necessary.

2.1.4. Signaling for timing
In RAN1#109e, following agreement on the side control information of timing was achieved:
	[bookmark: _Hlk111734318]Agreement
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be unnecessary.
· [bookmark: _Hlk111734357]FFS: the impact of internal delay

Conclusion
Legacy UE mechanism is sufficient to achieve DL/UL timing for NCR-MT.




In previous meeting, the agreement was concluded as ‘may be unnecessary’ rather than ‘is unnecessary’. This was because some companies prefer some further discussion on the impact of internal delay of the NCR. In this meeting, some companies concluded that the internal delay of NCR can be handled by NCR implementation, such as ZTE(6018), IDC(6184), Fujitsu(6174), Intel(6597), Apple(7345), DCM(7420), and E///(7680). Some companies concluded that new signaling is not necessary, such as IDC(6184), Panasonic(6435), Lenovo(7297), Apple(7346), and DCM(7420). 
According to the discussions and analyses given by companies, FL does not see convincing evidence for the necessity to support a new signaling for the side control information of timing. The impact of internal delay on the NCR timing can be handled by NCR implementation.
Hence, the FL suggests the following update:
Proposal 4-1: Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay

2.1.5. Signaling for ON/OFF
In RAN1#109e, following agreement relevant to the signaling of the side control information of ON/OFF were achieved:
	Agreement
The following options can be considered to indicate the ON-OFF information from gNB to NCR for controlling the behaviour of NCR-Fwd:
· Option 1: Explicit indication with on-off state (e.g., via dynamic or semi-static signalling) or on-off pattern (e.g., periodic/semi-static ON-OFF pattern or new DRX-like pattern for ON-OFF)
· Option 2: Implicit indication via the signalling for other information (e.g., beam, DL/UL configuration, or PC information)
· Note: This example does not imply that PC information is necessary or not.
· Other solutions (e.g., potential combination of explicit and implication solution) can be further discussed.

Agreement
For indication of NCR-Fwd ON-OFF for efficient interference management and improved energy efficiency, both dynamic and semi-static indication can be considered 
· FFS: RAN1 to consider whether/how to handle the forwarding of broadcast and cell-specific signals/channels.



In this meeting, many details on the explicit/implicit indication for the NCR ON/OFF are provided in the contributions. Companies have variable understanding on the principle of ON/OFF, as well as, how to explicitly or implicitly indicate the ON/OFF. 
In FL’s understanding, without the convergence/conclusion on the principle of ON/OFF and the indication schemes, it would be difficult to achieve beneficial conclusion on the signaling design for the ON/OFF indication. Hence, the FL suggest suspending the discussion on signaling for ON/OFF in this meeting. The discussion can be done in the normative phase.
2.1.6. Signaling for power control
In RAN1#109e, following agreement on power control was achieved:
	Agreement
The controlling of the amplifying gain of NCR-Fwd is considered to enable the power control of NCR-Fwd if PC is recommended as side control information for NCR in Rel-18
· FFS: Controlling of the transmission power of NCR-Fwd



Similar to the situation of discussion on the side control information of ON/OFF, the discussion on the signaling of power control may have to wait till the convergence/conclusion on the principle of power control is achieved in 9.8.1.
2.2. Configuration on L1/L2 signaling for side control information
In RAN1#109e, following agreements were achieved for the configuration on L1/L2 signaling for side control information.
	[bookmark: _Hlk103233442]Agreement
The NCR-MT can obtain the necessary configuration for receiving the L1/L2 signaling of the side control information.
· Option 1: The necessary configuration is from RRC.
· Option 2: The necessary configuration is from OAM or hard-coded.
· Option 3: The necessary configuration is partially configured by RRC and partially configured by OAM or hard-coded.

Agreement
For an NCR-MT, the necessary configurations from RRC and/or OAM(or hard-coded) contain:
· The configurations of PHY channels to carry the L1/L2 signaling: 
· The configurations for receiving PDCCH and PDSCH.
· The configurations for transmitting PUCCH, if needed.
· The configurations for transmitting PUSCH, if needed.
· The configurations of L1/L2 signaling: 
· The configurations for DCI.
· The configurations for UCI, if needed.
· The configurations for MAC CE, if needed.

Agreement
For the parameters in the necessary configurations for L1/L2 signaling, the existing parameters for PDCCH, PDSCH, PUCCH, PUSCH, DCI, UCI and MAC CE in Rel-17 are the baseline for further discussion.
· Note 1: This does not imply that all Rel-17 parameters will be supported for the NCR-MT. 
· Note 2: This does not imply that PUCCH, PUSCH, UCI and MAC CE are currently agreed to be supported. Further consideration is needed.



In this meeting, several companies discussed some issues relevant to the configuration for L1/L2 signaling carrying side control information, such as the parameters and the protocol stack etc. As the FL declared in RAN1#109e FL summary, the protocol stack is a higher layer issue and should be concluded by RAN2. Before that, it seems very difficult to derive meaningful conclusion in RAN1. The FL suggests suspending the discussion in this meeting. Further discussion on the configuration for L1/L2 signaling can be done in the normative phase, e.g., after RAN2 gets some progress about the higher layer of NCR.

3. Proposed proposals
3.1. L1/L2 signaling for side control information
3.1.1. Signaling for access link beamforming
3.1.1.1. [bookmark: _Hlk111845956]First round

Proposal 1-1: Using a beam index to indicate an access link beam (Option 1) is recommended.
	Companies are encouraged to share your views. 

	Company
	Comments

	Samsung
	We are fine to support Option 1 for narrow / CSI-RS type beam, but we see clear benefits for beam indication based on SSBs for wide beam transmissions, such as PRACH, PDCCH reception for system information, and so on. Basically, SSB-based beam indication can be considered as a special case of Option 1, wherein the beam index is the SSB index, and no additional signalling is required.
Therefore, we suggest the following modification:

Proposal 1-1: Using a beam index to indicate an access link beam (Option 1) is recommended.
· For cell-specific transmissions (e.g., SSB reception, PRACH transmission, PDCCH reception for SI/paging, etc.), using an SSB index to indicate an access link beam (Option 2) is recommended. 

	Pivotal Commware 
	A clarification, maybe, after the Samsung input above: Is Beam Index SSB beam index? If so, we support this Option 1 (Proposal 1-1). 
If by beam index one refers to CSI-RS beam, then how would NCR know that on such a fine granularity? NCR-FWD is to FWD in DL anything that is comes in the DL period.

	Apple
	In our view, both options are fundamentally same. Basically, in option 1, a fixed set of logical beam indices are used to indicate, while in option 2, the index of DL RS can be reused for beam indication. Option 2 will be able to reuse the TCI framework and therefore we prefer option 2.
Also, a combined option (like what Samsung is suggesting) can be considered. 

	Sony
	Support

	CATT
	Support

	NTT DOCOMO
	Support 

	Intel 
	Support 

	Spreadtrum
	Support

	Huawei, HiSilicon
	Support

	Fujitsu
	Support the proposal.
Option 1 only is preferred. Option 2, as well as combination of Option 1 and Option 2, requires more signaling overhead, standardization efforts and makes NCR implementation more complicated.

	NEC
	We agree with it in general.
 With regard to the beam indication for common signal or common channel may include a group of beam indexes, we suggest a modification of the proposal:
Proposal 1-1: Using a bBeam index is used to indicate an access link beam (Option 1) is recommended.

	Lenovo
	In our view option 2 is more aligned with legacy beam operation as the TCI framework can be reused for both access and backhaul link beam indication. For both options association is needed either at gNB to associate the indicated beam index to the repeater with the source RS configured to the UE for measurement and reporting in case of option 1, or association at the repeater between the source RS indicated to the NCR and the actual/physical beam in the access link in case of option 2. Therefore we slightly prefer option 2 as it is more aligned with the legacy beam management procedure. 

	China Telecom
	We think some details on “beam index” should be discussed. For example, as companies also questioned, can this be SSB beam index or a newly defined beam index. Moreover, we think it also needs to discuss how to associate the beam index with a source RS or SSB.

	Vivo
	Support

	CEWiT
	Fine with Samsung version

	AT&T
	We support the Samsung proposal

	Ericsson
	Support Option 1 (including Samsung’s version). We agree with Samsung that there are benefits with addressing SSB beams and other cell-specific and broadcast signals separately. For that reason, we propose a beam arrangement framework such that there can be a relation between wider beams, suitable for cell-specific or broadcast signals, and narrow beams, more suitable for dedicated signaling. Such a beam arrangement framework could further relate a wider beam to a set of more narrow beams, significantly reducing complexity for UE measurements.
We think it is important to have a common view that both NCR-MT and NCR-Fwd do not have cell, signal, and channel awareness. The NCR does not know about SSB beams or CSI-RS beams, neither SSB/CSI-RS signals. It can only report to gNB if it supports both wide and narrow beams or it only supports one type of beams. Then, it is gNB’s responsibility to determine if an NCR beam is used to forward SSB or CSI-RS. The NCR will not know a forwarded signal is SSB, or CSI-RS, or PDSCH etc  

	FirstNet
	Support Samsung proposal

	MTK
	We also think the two options are very similar. As companies may have different interpretation on what the RS source is in option 2, it is premature to say which one is better, or they are actually the same. It may be easier to define what properties are needed first for such a beam index or a source RS.   

	LG
	Support

	ZTE
	Support

	Qualcomm
	Support.



Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.
	Companies are encouraged to share your views. 

	Company
	Comments

	Samsung
	Support

	CMCC
	Support

	Pivotal Commware
	We think we should start with Semi-Static.

	Apple
	Support

	Sony
	Support

	CATT
	Support

	NTT DOCOMO
	Support 

	Intel 
	Support 

	Spreadtrum
	Support

	Huawei, HiSilicon
	Given that semi-persistent beam indication is supported by the UE, we believe it will be good to also support semi-persistent beam indication for NCR.  
Thus, we think semi-persistent beam indication should also be supported, and we propose: 
Proposal 1-2: Both Dynamic beam indication, semi-persistent beam indication, and semi-static beam indication (option #2-3) are recommended for access link.  

	Fujitsu
	Support

	NEC
	We agree with it.

	Lenovo
	Support

	China Telecom
	Support

	Vivo
	Support

	CEWiT
	Support

	AT&T
	Support

	KDDI
	We support this proposal.

	Ericsson
	Support

	FirstNet
	Support

	MTK
	Support 

	LG
	Support

	ZTE
	Support

	Qualcomm
	Support.



Proposal 1-3: Both slot-level and symbol-level granularity (option 1 and option 2) are recommended for the time-domain resource indication and determination of the access link beam.
	Companies are encouraged to share your views. 

	Company
	Comments

	Samsung
	Support

	CMCC
	Support

	Pivotal Commware
	We think slot level is necessary to support. We think symbol level support mandate would introduce a lot of overhead and implementation complexity.

	Apple
	Our first preference is symbol level indication, but additionally we are also fine with slot level indication

	Sony
	Support

	CATT
	Support

	NTT DOCOMO
	Support 

	Intel 
	Support 

	Spreadtrum
	Support

	Huawei, HiSilicon
	Support

	Fujitsu
	Support

	NEC
	Support.

	Lenovo
	Support

	China Telecom
	Support

	Vivo
	Support

	CEWiT
	Support 

	AT&T
	We support slot level granularity for time-domain resource allocation. We could also support Symbol-level could be an optional format for forward compatibility (e.g. mini slots or mTRP).

	KDDI
	Support.

	Ericsson
	Support. In response to Pivotal, the required granularity will have a periodic pattern, e.g., cell-specific signals occur periodically. That allows us to configure the time resolution pattern once by RRC signaling, and then recycle that time resolution pattern in the dynamic indications.

	MTK
	Support 

	LG
	Support

	ZTE
	Support

	Qualcomm
	Support.

	Sharp
	Support




Summary
In previous RAN1 meeting (RAN1#109e), the following agreement was achieved.
	Agreement
In the access link beam indication, an access link beam can be indicated by:
· Option 1: A beam index
· FFS: How to indicate the corresponding time domain resource of the beam. 
· Option 2: An index of a source RS (e.g. a TCI-like indicator)
· FFS: The definition of the source RS. 
· FFS: How to indicate the corresponding time domain resource of the beam.
· FFS: The definition of the association between the source RS and the beam.
· Note: The above does not imply that the NCR can or cannot generate and transmit reference signals to a UE or receive and process reference signals from a UE.
RAN1 to select one of the two options, combine the two options, or select both options in RAN1#110



In this meeting, 21 companies input their views via draft folders. Option 1 is the majority. Besides, one company (Lenovo) slightly prefers Option 2. The reason is Option 2 is more aligned with the legacy beam management procedure. One company (MTK) thinks now it is too early to down select Option 1 and Option 2. 
The controversial point among the supporters of Option1 is the different understanding on the meaning of ‘beam index’ of Option 1, i.e., whether an SSB index is a beam index or not. Based on the different understanding, they prefer different proposals, as listed below, the Proposal 1-1 and the Proposal 1-1-A.
In FL’s understanding, either of the proposals can work as a beam indication of access link. Comparatively speaking, the proposal 1-1 is straightforward and can reduce standardization workload. Proposal 1-1-A can save signaling overhead of the beam indication for the forwarding of some common signal but requires some addition standardization efforts.

Proposal 1-1: Using a logical beam index to indicate an access link beam (Option 1) is recommended.
[Huawei(5876), Nokia(5940), Spreadtrum(6002), ZTE(6018), Sony(6129), Fujitsu(6174), CATT(6413), NEC(6478), Intel(6597), China Telecom(6699), CMCC(6928), CEWiT(7076), QC(7248), DCM(7420), Ericsson (7680), CAICT(7300), Ericsson]
Proposal 1-1-A: Using a beam index to indicate an access link beam (Option 1) is recommended.
· For cell-specific transmissions (e.g., SSB reception, PRACH transmission, PDCCH reception for SI/paging, etc.), using an SSB index to indicate an access link beam is recommended.
[Samsung(6840), CMCC(6928), Pivotal, Apple, China Telecom, CEWiT, AT&T, Ericsson, FirstNet], 

This proposal has been approved in the online session on Monday evening as follows.

Proposal 1-1: 
Beam index is used to indicate an access link beam (Option 1) 

In RAN1#109e, following agreement about beam indication signaling was achieved:
	Agreement
From the perspective of signaling design, following mechanisms can be considered for the access link beamforming of the NCR-Fwd. 
· Option #2-1: Dynamic beam indication only
· Option #2-2: Semi-static beam indication only
· Option #2-3: Dynamic beam indication and semi-static beam indication



In this meeting, the majority goes to option #2-3. One company (Huawei) would like to clarify that the semi-persistent beam indication is in the scope of option #2-3. In FL’s understanding, the semi-static beam indication includes the semi-persistent one. 

Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.

In RAN1#109e, following agreement about the time-domain granularity of the access link beam indication was achieved:
	Agreement
As for the time-domain granularity of the access link beam indication, one or both of the following options can be considered:
· Option 1: slot-level
· Option 2: symbol-level
· FFS: The details of indication signaling



In this meeting, 21 companies provided their opinions on the time domain granularity in the draft folders. The majority view is to consider both option 1 and option 2. Pivotal Commware commented the mandate of the symbol-level granularity. From FL’s point of view, what we suggested in proposal 1-3 is that both options are recommended. Regarding to the mandate of these options, it can be discussed and decided in normative phase.

Proposal 1-3: Both slot-level and symbol-level granularity (option 1 and option 2) are recommended for the time-domain resource indication and determination of the access link beam.

3.1.1.2. Second round

In the last round, the majority goes to option #2-3. One company (Huawei) would like to clarify that the semi-persistent beam indication is in the scope of option #2-3. In FL’s understanding, the semi-static beam indication includes the semi-persistent indication. 
The proposal does not change compared with what we discussed in previous round. 

Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.

	Companies are encouraged to share your views 

	Company
	Comments

	Moderator
	If you have not input your views yet or you would like to update your views, please share them in this table. Otherwise, you can skip this table.

	NTT DOCOMO
	Support 

	CMCC
	Support

	CEWiT
	Support

	Ericsson
	Support

	Huawei, HiSilicon
	We prefer to add a note to make it clear:
Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.
[bookmark: _Hlk112249741]Note: the semi-static beam indication includes the semi-persistent indication.

	Nokia
	Support

	Apple 
	Support

	LG
	Support

	Sharp
	Support

	Intel 
	Support 

	ZTE
	Support

	CATT2
	Support

	Samsung
	Support

	KDDI
	Support

	IITK
	Support

	Sony
	Support

	Lenovo
	Support

	Fujitsu
	Support

	Vivo
	Support




In the last round, 21 companies provided their opinions on the time domain granularity in the draft folders. The majority view is to consider both option 1 and option 2. Pivotal Commware commented the mandate of the symbol-level granularity. From FL’s point of view, what we suggested in proposal 1-3 is that both options are recommended. Regarding to the mandate of these options, it can be discussed/decided in normative phase.
The proposal does not change compared with what we discussed in previous round.

Proposal 1-3: Both slot-level and symbol-level granularity (option 1 and option 2) are recommended for the time-domain resource indication and determination of the access link beam.

	Companies are encouraged to share your views 

	Company
	Comments

	Moderator
	If you have not input your views yet or you would like to update your views, please share them in this table. Otherwise, you can skip this table.

	NTT DOCOMO
	Support 

	CMCC
	Support

	CEWiT
	Support

	Ericsson
	Support

	Huawei, HiSilicon
	Support

	Nokia
	Support

	Apple
	Fine to support

	LG
	Support

	Sharp
	Support

	Intel 
	Support 

	ZTE
	Support

	Samsung
	Support

	KDDI
	Support

	IITK
	Support

	Ericsson
	Support

	Sony
	Support

	Lenovo
	Support

	AT&T
	Support

	FirstNet
	Support

	Fujitsu
	Support

	Vivo
	Support



In RAN1 #109e, the following agreement achieved.
	Agreement
The beam correspondence is assumed for:
· the DL/UL of the access link at NCR-Fwd



In the online session on Monday evening, the following agreement is achieved.
	Proposal 1-1: 
Beam index is used to indicate an access link beam (Option 1) 



Because that the beam correspondence is assumed for the DL/UL of access link, the beam index can be common for both DL and UL beams. If this is the case, the NCR can determine the forwarding direction of a beam in access link based on its corresponding time domain resource and the UL/DL TDD configuration. The FL would like to suggest companies to consider the following proposal:
Proposal 1-4: In access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
· The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration.

	Companies are encouraged to share your views 

	Company
	Comments

	NTT DOCOMO
	Support 

	CMCC
	Support

	CEWiT
	Support

	Ericsson
	Support

	Huawei, HiSilicon
	Support 

	Nokia
	Support

	Apple
	Support

	LG
	Support

	NEC
	Support

	Sharp
	Support

	Intel 
	We support the proposal. 
But we’d like to point out, if we don’t support forwarding direction for beam indication, we can not rely on beam indication to determine forwarding direction for flexible symbol (proposal 3-1 in 9.8.1).  

	ZTE
	We support this proposal. Regarding the behaviour over flexible, it should be controlled by corresponding signalling/principle dedicatedly. 

	MTK
	Support

	Samsung
	OK with the main bullet. To accommodate NCR operation in flexible symbols, suggest the following update for the sub-bullet (or a Note can be added).
[bookmark: _Hlk112141345]The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration/indication.

	KDDI
	Support

	IITK
	Support

	Lenovo
	Support

	Fujitsu
	Support

	Vivo
	Fine with the main bullet.
We think the sub-bullet is not necessary, we can also consider the explicit beam indication for the UL and DL direction respectively, i.e., not define the implicit rule as the sub-bullet.



Summary

Proposal 1-2: Both dynamic beam indication and semi-static beam indication (option #2-3) are recommended for access link.
[Note: the semi-static beam indication includes the semi-persistent indication.]

Proposal 1-3: Both slot-level and symbol-level granularity (option 1 and option 2) are recommended for the time-domain resource indication and determination of the access link beam.

Proposal 1-4: In access link, a DL beam and a UL beam which are correspondent with each other have the same beam index.
· The forwarding direction of an indicated beam in access link can be determined based on its corresponding time domain resource and the UL/DL TDD configuration.
· Note: The forwarding behavior (or the forwarding direction) of NCR in flexible symbols is separately discussed in 9.8.1.

Proposal 1-2 is stable. The only minor issue is Huawei would like to confirm that the semi-persistent indication is included into the semi-static beam indication. In FL’s understanding, the note is not necessary.

Proposal 1-3 is stable.

19 companies provided their views on Proposal 1-4. 17 companies support the whole proposal. 2 companies (Samsung and vivo) support the main bullet and have comments on the sub-bullets. Samsung suggests considering the NCR operation in flexible symbols in this proposal. Vivo suggests removing the sub-bullet and also consider the explicit beam indication for the forwarding direction. 
In response to Samsung’s comment, FL suggests adding a note to address that the forwarding behavior (or the forwarding direction) of NCR in flexible symbols is separately discussed in 9.8.1.
Regarding to vivo’s suggestion, it is unclear why the explicit beam indication for the forwarding direction needs to be considered and what additional benefit the explicit indication can provide. FL encourages vivo delegate to elaborate more about the intention of introducing the explicit beam indication for the forwarding direction.  
3.1.2. Signaling for backhaul link beamforming
3.1.2.1. First round

[bookmark: _Hlk112018550]Proposal 2-1: In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1:
· In slots/symbols when there is a DL transmission or a UL transmission in C-link, the beam of backhaul link can be as same as the beam of C-link. 
· In slots/symbols when there is no transmission in C-link, neither UL nor DL,
· Option 1-1: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-1: The determination of the beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Option 2: In case that C-link is configured with unified TCI, the beam of backhaul link can follow C-link unified-TCI indication.
· No dedicated signaling for backhaul link beam indication is required.
· Option 3: The beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Note: The above options are not mutually exclusive. 

Proposal 2-1 (updated-1): In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1: In case that C-link utilizes (or is configured with) Rel-15/16 TCI states,
· In slots/symbols when there is a DL transmission or a UL transmission in C-link, with simultaneous DL/UL transmissions in both C-link and backhaul link, the beam of backhaul link can be as same as the beam of C-link. 
· In slots/symbols when there is no transmission in C-link, neither UL nor DL,Otherwise,
· Option 1-1: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-12: The determination of the beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Note: 
· Whether Rel-15/16 TCI state is supported for C-link can be discussed and decided in the normative phase.
· Down-selection between option 1-1 and option 1-2 will be done in the normative phase.
· Option 2: In case that C-link supports (and is configured with) unified TCI states, 
· In slots/symbols with simultaneous DL/UL transmissions in both C-link and backhaul link, the beam of backhaul link can be as same as the beam of C-link.
· Otherwise, the beam of backhaul link can follow the indicated C-link unified-TCI indicationstate for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Whether Rel-17 unified TCI state is supported for C-link can be discussed and decided in the normative phase.
· Option 3: The beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Note: 
· Option 3 can work independently from the indicated TCI for C-link. 
· According to TR38.867, as baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd. 

[bookmark: _Hlk112093330]Proposal 2-1 (updated-1-clean): In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1: In case that C-link utilizes (or is configured with) Rel-15/16 TCI states,
· In slots/symbols with simultaneous DL/UL transmissions in both C-link and backhaul link, the beam of backhaul link can be as same as the beam of C-link. 
· Otherwise,
· Option 1-1: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-2: The determination of the beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Note: 
· Whether Rel-15/16 TCI state is supported for C-link can be discussed and decided in the normative phase.
· Down-selection between option 1-1 and option 1-2 will be done in the normative phase.
· Option 2: In case that C-link supports (or is configured with) unified TCI states, 
· In slots/symbols with simultaneous DL/UL transmissions in both C-link and backhaul link, the beam of backhaul link can be as same as the beam of C-link.
· Otherwise, the beam of backhaul link can follow the indicated unified-TCI state for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Whether Rel-17 unified TCI state is supported for C-link can be discussed and decided in the normative phase.
· Option 3: The beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Note: 
· Option 3 can work independently from the indicated TCI for C-link. 
· According to TR38.867, as baseline, the same TCI states as C-link are assumed for beam at NCR-Fwd for backhaul link if the NCR-MT’s carrier(s) is within the set of carriers forwarded by the NCR-Fwd. 

	Companies are encouraged to share your views. Please directly propose the suggested update if you have any concern.

	Company
	Comments

	Samsung
	Support in principle.
For option 1, the intention is to discuss the beam indication method as well as exception rule for case that NCR-MT and NCR-Fwd operate simultaneously. Some wording changes are suggested below. 
For option 2, an indicated unified TCI state can be provided by Gnb for the indication of different signal/channels (e.g., some of the PDCCH, PDSCH, AP CSI-RS) if unified TCI framework is used. Other than the indicated unified TCI state, other channels/signals can be provided with other TCI state. Hence, it is better to clarify that the TCI state for backhaul link is the ‘indicated TCI state’.
Therefore, we suggest the following modification to the proposal.
Proposal 2-1: In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1:
· In slots/symbols when there is a with simultaneous DL transmission or a UL transmission in C-link and DL/UL transmission in backhaul link, the beam of backhaul link can be as same as the beam of C-link. 
· In slots/symbols when there is no transmission in C-link, neither UL nor DL, Otherwise
· Option 1-1: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-12: The determination of the beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Option 2: In case that C-link is configured with unified TCI state, the beam of backhaul link can follow C-link the indicated unified-TCI state for C-link indication.
· No dedicated signaling for backhaul link beam indication is required.
· Option 3: The beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.


	CMCC
	For the option-2, we prefer to discussed the unified TCI-state later. Since it is still controversial in 9.8.1 that whether Rel-17 or Rel-15/16 is considered as baseline for the beam indication and some company propose to support it subject to NCR’s capability. Although we do not have strong opinions on whether to support unified TCI-states in NCR, we would like to discuss the basic operation for NCR beam indication first. Then it would be more smooth to discuss how to combine the NCR beam indication with Rel-17 unified TCI.
For the option 3, we are generally fine. When there is no C-link transmission, a dedicated BH link beam indication is needed. And for the C-link beam indication, as discussed before, the beam management for the NCR-MT should be used, which follows the legacy Ues’ behaviour. 
For the 1st bullet of the option 1, we would like to say the beam of C-link should follows or be same as the beam of BH link. From our understanding, the BH link is more important and forwarding the data or control information of access Ues. The beam of BH link may requires a certain quality of the channel for higher data rate. But the requirement for the C-link is much lower and the C-link is flexible enough to happen in any time. If the transmission of C-link and BH-link happen in a same time, the C-link should follow the beam of BH link. In this situation we should consider the beam of forwarding first and then the beam of the C-link. 
According to the above discussion, the 1st bullet of option is updated (based on Samsung’s version) as below. 
· Option 1:
· In slots/symbols when there is a with simultaneous DL transmission or a UL transmission in C-link and DL/UL transmission in backhaul link, the beam of backhaul link C-link can follow the be as same as the beam of C-link backhaul link. 
Between the two options when no simultaneous C-link and BH link transmission happens, option 1-1 is preferred. For the option 1-2, it should be clarified what is the predefined rule. The C-link has more flexibility for the beam indication, which should follows the scheme of beam management for the UE. The beam of BH should have a separated or dedicated indication which different from that of C-link. 

	Apple
	In our view, if beam indication will be agreed to be supported for backhaul/control link, then option 2 is the most straightforward option to utilize Rel-17 unified TCI framework for beam indication of control/backhaul link

	Sony
	We support further discussing Proposal 2-1. Our preference is option 2, since it is anchored in legacy Rel-17, which was agreed in RAN1#109-e as baseline (or at least those parts of it that are necessary). An issue here is perhaps what happens when more than one TCI states are indicated (e.g., PDCCH and PDSCH), i.e., which of the indications is used for backhaul link?

	CATT
	We can support this 

	NTT DOCOMO
	We support the proposal and the modification from Samsung.
Our first preference is option2. However, since the assumption of option2 is that unified TCI framework is supported for NCR-MT, in order to further down-select from these three options, we may need to first discuss and decide whether unified TCI or Rel-15/16 beam management framework or both is considered for NCR-MT.
In case unified TCI framework is used for NCR-MT, option2 is straightforward. If Rel-15/16 beam management framework is used, option1 can be considered.

	Intel 
	We have some clarification comments first: 
1. Option 1 explicit says how to determine the beam for backhaul for simultaneous reception for NCR-MT and NCR-Fwd backhaul, and how to determine the backhaul beam when there is only NCR-Fwd backhaul. But option 2 and option 3 does not differentiate these two cases. Does it mean, for simultaneous reception for NCR-MT and NCR-Fwd backhaul, different beams can be applied for NCR-MT and NCR-Fwd backhaul? If yes, in our view, it increases cost and complexity without any clear benefit. 
2. Option 2 explicit mentions Rel-17 unified TCI for NCR-MT, while option 1 and option 3 does not mention which TCI framework is used for NCR-MT. Does it mean, unified solution is applied to both Rel-15/16 and Rel-16 TCI framework?  Or Option 1 and option 3 is only for Rel-15/16 TCI framework? 

	Spreadtrum
	Support the proposal, but should this be discussed in 9.8.1?

	Huawei, HiSilicon
	We think option 2 is detailed signalling design, and can be discussed later. For the other two options, we support the modification from Samsung.

	Fujitsu
	Support the proposal.

	NEC
	Support.

	Lenovo
	We support both explicit and implicit indication of the backhaul beam depending on whether the C-Link and Fwd link are on the same CC/same TRP or not. We generally fine with the listed options. Further clarification is needed whether the option 1 and 2 assumes that the two links can be on different carriers and still no beam indication is needed. We think beam indication is needed for the multiple CCs since the channel properties will be different depending on how different the carriers and the bandwidths of both links are. 

	Vivo
	Our preference is option 1, and we can accept option 2 as optional feature when Rel-17 unified TCI is used. 
For option 1, the beam of the backhaul link includes UL beam and DL beam. The pre-defined rule or the dedicated indication of the beam determination of backhaul link should be discussed separately with respective to UL link and DL link of NCR-Fwd. Therefore, we suggest to take into consideration about the DL beam and UL beam for the backhaul beam determination. We think Option 1-1 and 1-2 could be coexisting for the backhaul beam determination, for example, if there is no dedicated signalling for backhaul link beam indication as Option 1-1, NCR-fwd determines the DL/UL beam following the pre-defined rule as Option 1-2.
Regarding on the considerations above, the proposal can be updated as below:
Proposal 2-1: In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· Option 1:
· In slots/symbols when there is a DL transmission or a UL transmission in C-link, the beam of backhaul link can be as same as the beam of C-link. 
· In slots/symbols when there is no transmission in C-link, neither UL nor DL,
· Option 1-1: The DL/UL beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Option 1-2: The determination of the DL/UL beam of backhaul link follows a pre-defined rule.
· No dedicated signaling for backhaul link beam indication is required.
· FFS: the details of the pre-defined rule.
· Note: If there is no dedicated signalling for backhaul link beam indication as Option 1-1, NCR-fwd determines the DL/UL beam following the pre-defined rule as Option 1-2.
· Option 2: In case that C-link is configured with unified TCI, the UL/DL beam of backhaul link can follow C-link unified-TCI indication.
· No dedicated signaling for backhaul link beam indication is required.
· Option 3: The UL/DL beam of backhaul link and the beam of C-link are separately indicated by different beam indications.
· A dedicated signaling for backhaul link beam indication is necessary.
· FFS: the details of the dedicated signaling
· Note: The above options are not mutually exclusive. 
For option 2, note that SSB/PRACH/… some signal transmission would not follow Rel-17 unified TCI. Therefore, for option 2, we also need “In slots/symbols when there is a DL transmission or a UL transmission in C-link, the beam of backhaul link can be as same as the beam of C-link”

	AT&T
	Support comments from Samsung

	Ericsson
	Considering the static nature of channel of the control and backhaul links, we don’t think additional signaling is justified. For that reason, we prefer Option 2 and Option 1-1. However, Option-1 will be difficult to implement at all considering the previous agreement that at least the UL is TDMed between MT and Fwd. That means the “exception handling” in Option 1-1 will be frequently invoked. Assuming the Fwd can use the MT’s most recent configuration, this should not be a problem.

	MTK
	We share similar view with Apple that Rel-17 TCI framework is a more straightforward solution for beam indication and don’t see the necessity for additional backhaul link beam indication.

	LG
	We support the proposal. Also ok with Samsung’s modification.

	ZTE
	We think Option 2 may be discussed separately regarding to use Rel-17 unified TCI configuration or Rel-15/16 framework. And we are generally fine with Option 1 and Option 3.

	Qualcomm
	We support Samsung’s modifications. 

	Mod
	Proposal is updated.

	Sharp
	Support

	FirstNet 
	Support Samsung comments



Summary

In RAN1#109e, following agreements about beam indication and determination for C-link and backhaul link were achieved:
	Agreement
Both fixed beam and adaptive beam can be considered at NCR for both C-link and backhaul-link.
· FFS: the mechanism for indication and determination of beam.
· Note: Fixed beam refers to the case that beam at NCR for both C-link and backhaul-link cannot be changed.

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




In this meeting, following the ‘FFS’ bullet in the second agreement, many companies input their views on the beam indication for backhaul link. The relevant proposal was updated twice. The first update was done according to the comments input by companies in draft folder. Then we discussed the first update in the offline session on Monday. In offline session, some companies commented that the option 1, option 2 and option 3 seemed highly related to the capabilities of the NCR. In consideration of the comments, the FL suggests second version of proposal 2-1 as follows:

Proposal 2-1 (updated-2): In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of C-link and backhaul link:
· In slots/symbols with simultaneous DL/UL transmissions in both C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise,
· Option A: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· Option B: The determination of the beam of backhaul link follows pre-defined rules.
· E.g., follow the TCI indicated for the last PDSCH/PDCCH, the spatial relation for the last PUSCH/PUCCH, the indicated unified TCI, .one of TCI states/spatial relations configured or activated for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.

This proposal was discussed in the online session on Monday evening. No conclusion is made. Further discussion is necessary. After the online session, the proposed proposal was updated as follows:

Proposal 2-1 (updated in the online session on Monday evening): 
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise,
· Option A: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· Option B: The determination of the beam of backhaul link follows pre-defined rules.
· E.g., follow the TCI indicated for the last PDSCH/PDCCH, the spatial relation for the last PUSCH/PUCCH, the indicated unified TCI, .one of TCI states/spatial relations configured or activated for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.


3.1.2.2. Second round

The suggested proposal in Round 1 was discussed in the online session on Monday evening. The FL suggests continuing the discussion based on the version made in the online session. Companies are encouraged to provide more details/analyses on option A and option B to mature the discussion and facilitate the potential down-selection between them, if possible.

Proposal 2-1 (updated in the online session on Monday evening): 
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise,
· Option A: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· Option B: The determination of the beam of backhaul link follows pre-defined rules.
· E.g., follow the TCI indicated for the last PDSCH/PDCCH, the spatial relation for the last PUSCH/PUCCH, the indicated unified TCI, .one of TCI states/spatial relations configured or activated for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.

	Companies are encouraged to share your views, particularly, on option A and option B. Please directly propose the suggested update if you have any concern.

	Company
	Comments

	NTT DOCOMO
	Our preference is option B, which is simpler solution. No dedicated signaling is required since the beam indication for NCR-MT C-link can be reused.
With option A, we need to further discuss the signaling design which brings more issues similar as the issues we have for access link beam indication, e.g., whether the indication is semi-static or dynamic, applicable time, granularity, etc.
Regarding the simultaneous operation part, we support current proposal.  From our perspective, we do not see the necessity to have different beam for NCR-MT and NCR-Fwd in case of simultaneous operation. And another issue is whether it is possible for NCR to simultaneously Rx/Tx with two different beams for NCR-MT C-link and NCR-Fwd backhaul link. If NCR cannot simultaneously Rx/Tx with two different beams at NCR-MT and NCR-Fwd, then it is straightforward to use the beam indicated for NCR-MT, otherwise, NCR fails to Rx/Tx at C-link.  

	CMCC
	Our preference is option A which is simple and straightforward. Currently the pre-defined rule is not clear. And multiple options are listed as examples. And the unified TCI state is still not agreed to be supported for NCR.

	CEWiT
	Support option B. It is simple solution without any additional signaling. 

	Ericsson
	Support the proposal and prefer Option B which is simpler than Option A. Considering the assumed static backhaul channel, we expect there to be little need for additional signaling.

	Huawei, HiSilicon
	We prefer to further down-select to a simple solution if possible. Option A seems quite straightforward to cover all cases and at the same time provide sufficient flexibility. Signalling wise, the existing scheme can be reused. The issue with Option B is that different beams may be applied (e.g. wide beam for cell-specific signals/channels and narrow beam for unicast data) at the backhaul link, it is not clear whether a simple predefined rule can work since the NCR does not know when there is no transmission between the NCR-MT and the gNB.

	Nokia
	Agree with Ericsson and Docomo with a similar view that backhaul beam should not vary significantly.

	Apple
	Our preference is Option B. Also, if unified TCI framework is used with joint TCI state, then it is applicable to the case of simultaneous UL/DL

	LG
	Our preference is option A although fine with the proposal itself. Comparing option A and option B, option A is straightforward and option B requires further discussion for the decision of “pre-defined rules”. Therefore option A seems clearer and simpler to us. 
And one minor editorial comment is that, I think the intention of this proposal is not assuming the full duplex operation of NCR, therefore following modification would be more precise:
Proposal 2-1 (updated in the online session on Monday evening): 
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· In slots/symbols with simultaneous DL receptions of C-link and backhaul link / UL transmissions in both of C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise,
· Option A: The beam of backhaul link is indicated by an additional signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· Option B: The determination of the beam of backhaul link follows pre-defined rules.
· E.g., follow the TCI indicated for the last PDSCH/PDCCH, the spatial relation for the last PUSCH/PUCCH, the indicated unified TCI, .one of TCI states/spatial relations configured or activated for C-link.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.


	NEC
	We think it’s a little unclear about the meaning of simultaneously DL reception and UL transmission. 
Does it mean the DL reception or UL transmission of C-link and backhaul link at a same slot or a same symbol? If yes, then the “symbols” shouldn’t be included for simultaneously UL transmission of C-link and backhaul link, due to only TDMed multiplexing method is supported for UL transmission of C-link and backhaul link until now.
· If In slots/symbols with simultaneous DL receptions of/ UL transmissions in both C-link and backhaul link are at same slots/symbols, or if UL transmissions of both C-link and backhaul link are at same slots, the beam of backhaul link is as same as the beam of C-link.


	Moderator 
	In FL’s understanding, Option A is straightforward. But here, ‘straightforward’ is not exactly ‘simple’, because the signaling required by Option A is a completely new signaling in NR. It is hard to say that the standardization effort for Option A will be obviously less than that required by Option B. Perhaps, Option A will require more.
FL thinks that the advantage of Option A over Option B is that Option A can provide more flexibility for the beam indication of backhaul link. FL encourages the companies to elaborate how the flexibility provided by Option A can help the beam indication of backhual link.

	
	Question to Huawei:
Your last sentence, “The issue with Option B is that different beams may be applied (e.g. wide beam for cell-specific signals/channels and narrow beam for unicast data) at the backhaul link, it is not clear whether a simple predefined rule can work since the NCR does not know when there is no transmission between the NCR-MT and the gNB.”
It is confused that why the NCR does not know when there is no transmission between the NCR-MT and the gNB? The NCR-MT is part of the NCR.
Could Huawei delegate please clarify more?

	
	In response to NEC:
In FL’s understanding, in DL C-link and backhaul link can be TDM or simultaneous, in UL C-link and backhaul link can be TDM or simultaneous as well.
In RAN1 #109e, the following agreement was achieved:
Agreement
Recommend to capture the following examples of the transmission/reception of C-link and backhaul link by NCR in TR 38.867.
· The DL of C-link and DL of backhaul link can be performed simultaneously or in TDM way.
· The UL of C-link and UL of backhaul link can be performed in TDM way
· Note-1: Multiplexing is under the control of gNB with consideration for NCR capability
· Note-2: Simultaneous transmission of the UL of C-link and UL of backhaul link is subject to NCR’s capability


	Sharp
	We prefer Option B without additional signalling.
We agree that the backhaul beam should be quite stable. The backhaul link and C-link are defined more logically than physically. The existing beam management method can be reused by treating the NCR as a UE, and applicable on both C-link and backhaul link.

	Intel 
	We slightly prefer option A as unified solution for all cases (no matter Rel-15/16 or Rel-17 TCI is finally agreed for NCR), but we’re fine to keep both options. 

	ZTE
	We prefer to take Option-A to enable additional flexibility for controlling due to the different requirement for C-link and backhaul link. 
Meanwhile, from the perspective of solution, we propose to rephrase the proposal as below to make the situation more clearer since the original sub-bullet is already part of rule.
Updated Proposal 2-1:
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option A: The beam of backhaul link is indicated by a dedicated signaling.
· A dedicated signaling for backhaul link beam indication is necessary.
· Note-1: How to handle the potential collision between C-link and Backhaul link over same time domain resource is up to gNB’s scheduling.
· Option B: The determination of the beam of backhaul link follow the pre-defined rules as:
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise:
· Alt-1: 
· DL of backhaul will follow the TCI indicated for the last PDSCH/PDCCH of C-link
· UL of backhaul will follow the spatial relation for the last PUSCH/PUCCH of C-link
· Alt-2: 
· DL/UL will follow corresponding TCI state/spatial relationship configured or activated for the DL/UL of C-link if the unified TCI is supported
· Note-2: The down-selection between Alt-1 and Alt-2 is based on capability of NCR-MT determined in the normative phase.
· No dedicated signaling for backhaul link beam indication is required.
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.

	CATT2
	We prefer option A which is more flexible. The problem of option B is the beam cannot be changed until the next activity on c-link, therefore option B only is strongly not preferred.

	MTK
	We prefer option B because Backhaul link is more stable and static in our view and therefore, adopting the simpler solution with lower signalling overhead is sufficient. We don’t see the necessity to consider the flexibility provided by option 1. 

	Samsung
	We see merits for both options, and think the selection can be based on NCR capability and gNB configuration.
Option A needs little/no additional specification effort as it builds on existing beam management framework for NCR-MT and/or beam indication mechanism to be defined for access link of NCR-Fwd. Option A can be useful, e.g., when C-link uses a wide/SSB beam for NCR coverage purposes, but BH-link uses a narrow/CSI-RS beam for maximizing beamforming gain and received SINR for forwarding to gNB/UE. 
Option B reduces/avoids additional signalling, but involves some speciation efforts to define the beam selection rule. 
We think, the specifications can support both Option A and Option B as two “modes” of operation. Accordingly, the gNB can configure one of the two “modes” of operation based on the NCR capability, deployment scenario, and BH link situation. 
If a down-selection is strictly necessary, we slightly prefer Option A. 

	KDDI
	We slightly prefer option A. As indicated by ZTE and Samsung, different requirement for C-link and backhaul link could be considered.

	IITK
	We prefer to support Option-B as no additional signalling is required, and the backhaul channel may not vary much.

	Sony
	We support the proposal. The selection between Option A and Option b can be linked to the capability of the NCR.

	Lenovo
	We slightly prefer option A for flexibility. But we agree with Samsung that both options can be supported, also fine with the edits made by ZTE for the included rules in option B. 

	AT&T
	We prefer Option A. This is straightforward, and robust solution. What we could clarify in the proposal for Option A is the following: 
	Dedicated signaling for backhaul link beam indication may be necessary.

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

We already have the above agreement. It is obvious C link and BH link are highly correlated with each other. This is the reason why we can have this agreement that same TCI sates can be assumed. It is unclear why an independent signaling for BH link beam indication is needed. Option A is too much to be standardized.
Moreover, although Option A logically looks like a simple solution, it is not true. Option A may require obvious standardization effort. What needs to be standardized is definitely more than a signaling. It is not a bit or a DCI field or a RRC IE. It is a new mechanism behind the proposed signaling, since BH beam indication is a completely new issue in NCR. 
We prefer Option B. Option B makes more sense and can save standardization efforts.

	vivo
	The example in the note is redundant, there would some additional possibility to use each option A/B.  
· Note: Option A and Option B may not be mutually exclusive, e.g. Option A can be adopted for C link configured with Rel-15/16 TCI, Option B can be adopted for C link configured with either Rel-15/16 TCI or Rel-17 TCI.


	Huawei, HiSilicon 2
	To the moderator. 

When we say “it is not clear whether a simple predefined rule can work since the NCR does not know when there is no transmission between the NCR-MT and the gNB.”, the sentence in yellow is a condition, i.e. when there is no signals/channels dedicated for/from the NCT-MT, the NCR has no idea which beam should be applied for NCR-Fwd, hence it can only reply on the beam indication from the gNB. 




Summary

In Round 2 discussion, the supports of Option A and Option B are almost same.
· Option A: CMCC, Huawei, LG, Intel, ZTE, CATT, Samsung, KDDI, Sony, Lenovo, AT&T, vivo (12)
· Option B: NTT DOCOMO, CEWiT, Ericsson, Nokia, Sharp, MTK, IITK, Sony, Fujitsu, vivo (10)

To make the further discussion more sense, the FL re-organizes the proposal to capture more details of each option:

Proposal 2-1-A: 
In case that adaptive beams are adopted for C-link and backhaul link, the following mechanisms can be considered for the indication and determination of beams of backhaul link:
· Option 1: The beam of backhaul link is separately indicated by a new signaling.
· The new signaling is dynamic signaling and/or semi-static signaling (e.g., RRC signaling/ MAC 
CE).
· The candidate TCI state set for backhaul link beam indication is
· Alt 1-1-1: the TCI state set activated for C link
· Alt 1-1-2: a TCI state set configured by the gNB via an additional signaling.
· The potential collision between C-link and backhaul link over same time domain resource can be handled in following manners:
· Alt 1-2-1: treat as error cases.
· Alt 1-2-2: up to the scheduling from the gNB.
Option 2: The beam of backhaul link is determined by a pre-defined rule.
· In slots/symbols with simultaneous DL receptions / UL transmissions in both C-link and backhaul link, the beam of backhaul link is as same as the beam of C-link.
· Otherwise, the beam of backhaul link follows
· Alt 2-1: the TCI indicated for the last PDSCH/PDCCH or the spatial relation for the last PUSCH/PUCCH, or the indicated unified TCI state.
· Alt 2-2: one of TCI states or spatial relations configured or activated for C-link, e.g., the TCI state for CORESET 0, the activated TCI with the lowest index.

3.1.3. Signaling for UL/DL TDD configuration
3.1.3.1. First round

Proposal 3-1: Update the agreement achieved in RAN1#109e as follows:
For the signaling of information on UL-DL TDD configuration, if the NCR-MT can acquire the TDD configuration as legacy UEs or from the OAM, new signaling is may not be necessary.
· Note 1: The same TDD UL/DL configuration is assumed for C-link and backhaul link and access link if the NCR-MT and the NCR-Fwd are in the same frequency band.
· FFS: Other cases where new signaling may be necessary.

	Companies are encouraged to share your views. 

	Company
	Comments

	Samsung
	OK with the proposal

	CMCC
	Fine with the proposal

	Pivotal Commware
	We disagree. Please consider our paper R1-2205813. We listed it under 9.8.1 because we touch upon both side control and L1/L2 control.
We gave a few examples of EN-DC, SA (only one FR) and SA (2 different FRs). The keyword is IF (“if the NCR-MT can acquire”). In EN-DC case, is NCR-MT supporting LTE also? If not, new signalling is needed because today in EN-DC, this info comes via LTE signalling. And similar applies to SA case where PCC and SCC are in two different FR.
Therefore, “may not be necessary” is accurate, still.

	Apple
	Support 

	CATT
	Prefer to discuss this after the discussion of how to treat flexible symbol

	NTT DOCOMO
	Support 

	Intel 
	Support. 

	Spreadtrum
	Support

	Huawei, HiSilicon
	Support

	Fujitsu
	Support the proposal. 
For the case mentioned by Pivotal Commware, since we already concluded to focus on the case of in-band only in RAN#96, we do not need to make any additional enhancements.

	NEC
	Support.

	Lenovo
	Support

	Vivo
	Since NCR will use legacy behaviour to acquire TDD, it is straightforward to acquire the SFI indication as well. How about extending the proposal to include dynamic SFI case.

	CEWiT
	Support

	AT&T
	We disagree with the proposal and agree with the Pivotal comments to consider R1-2205813. FR2 SA deployments for UEs are basically non-existent so “is not necessarily” mandates operators upgrade to FR2 SA (which may include core network depending on what RAN2/RAN3 decide) just for this one indication

	KDDI
	Support.

	Ericsson
	Support

	LG
	Support

	ZTE
	Support

	Qualcomm
	We do not support and agree with CATT. We need to let the discussion about flexible resources in 9.8.1 conclude first.

	Sharp
	We agree that the same TDD UL/DL configure is assumed on all links. 
But additional side info may still be needed for NCR to know the slots used on backhaul link and access link. The slots in each set may include both fixed and/or flexible parts.



Summary

Though most of companies support the update given in Proposal 3-1, it seems difficult to achieve an agreement in this round. Two companies (CATT and Qualcomm) propose a new signaling for the indication of flexible symbols. They suggest suspending the discussion and wait for the progress of the discussion on the flexible symbol handling in 9.8.1.
Moreover, Pivotal Commware and AT&T mentioned that EN-DC and SA (2 different FRs) should be discussed for NCR-MT. In these two scenarios, new signaling may be necessary for NCR-MT. Frankly speaking, in FL’s understanding, both EN-DC and SA (2 different FRs) are out of the scope of this SI. We cannot open the door to the discussion about these two scenarios unless RAN plenary provides an instruction to RAN1 that these two scenarios should be considered in this SI (or in the following WI).	Comment by VOGEDES, JEROME O: There is a slight misunderstanding. The summary mentions the in-band vs. out-of-band NCR-Fwd operation discussion that took place at RAN#96, but the comments from AT&T (and others) is about signaling. The NCR-forwarding is in the same band and not relevant to this proposal. We want to avoid developing an NCR-specific OAM (non-standard) system or mandate FR2 SA for TDD configuration.

3.1.3.2. Second round
(TBD)
Summary
(TBD)

3.1.4. Signaling for timing
3.1.4.1. First round

Proposal 4-1: Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay

	Companies are encouraged to share your views. 

	Company
	Comments

	Samsung
	At least an NCR capability signalling is needed so that gNB can consider this in the configuration and scheduling decisions, especially in view of the “Long Delay Repeater” considered by RAN4 in Rel-17 NR Repeater item as one of the Repeater Declarations (R4-2211151). This is also captured in Proposal 4-2 of the FL summary for 9.8.1.

	Apple
	Generally support, but we can discuss this proposal later after corresponding discussion is concluded in 9.8.1 on whether internal delay is reported a NCR capability or not 

	NTT DOCOMO
	Support 

	Intel 
	Support 

	Spreadtrum
	Support

	Huawei, HiSilicon
	Support

	Fujitsu
	Support the proposal.

	NEC
	Support it for timing alignment.

	Lenovo
	Support

	Vivo
	This can be discussed in 9.8.1. The internal delay may need report to gNB.

	CEWiT
	Share similar view with Samsung

	AT&T
	Support; and support the Samsung comments

	KDDI
	Support.

	Ericsson
	Support, however, we think this proposal is in contradictory with the proposal from 9.8.1 regarding reporting internal delay.

	LG
	We think capability signalling for the required internal delay for NCR-Fwd is necessary. 
In our understanding, this proposal does not intend to object the capability signalling for the internal delay, since it is not a kind of side control information.
If it is correct understanding, we are ok with the proposal. 

	ZTE
	Support

	Qualcomm
	We support.

	Sharp
	Support

	CATT
	OK



Summary

It seems difficult to achieve an agreement in this round. Samsung, Apple, vivo, CEWiT, AT&T, Ericsson and LG pointed out that this proposal is relevant to the ongoing discussion in 9.8.1. They suggest suspending the discussion and wait for the progress of the discussion on the report of the internal delay in 9.8.1.

3.1.4.2. Second round
In the online session on Monday evening, the following agreement on timing was updated. The FFS bullet about internal delay is removed.
Proposal 4-1 (9.8.1): 
For the timing of NCR, the following assumption is captured into TR 38.867.
· The DL transmitting timing of the NCR-Fwd is delayed after the DL receiving timing of the NCR-MT (or the NCR-Fwd) by the internal delay; 
· The UL receiving timing of the NCR-Fwd is advanced before the UL transmitting timing of the NCR-MT (or the NCR-Fwd) by the internal delay. 

Considering the progress of 9.8.1, the FL encourage companies to reconsider the following proposal.

Proposal 4-1: Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay

	Companies are encouraged to share your views. 

	Company
	Comments

	NTT DOCOMO
	Support 

	CMCC
	Support

	CEWiT
	Support

	Ericsson
	Support

	Huawei, HiSilicon
	Support

	Nokia 
	Support

	Apple
	Support

	LG
	Support the proposal under the assumption that the reporting of internal delay is not a kind of side control information since it is capability reporting.

	NEC
	Support

	Sharp
	Support

	ZTE
	Support. 
It’s clear that the report of capability (if agreed) is definitely not part of side control information or ACK for corresponding information. 

	CATT2
	OK

	Samsung
	Based on the agreement above, no signalling is needed for NCR operation, but capability reporting is still necessary for gNB configuration and scheduling decisions, which is consistent with RAN4 Repeater Declaration for “Long Delay Repeater” (R4-2211151). Therefore, we suggest the following modification:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· NCR capability reporting for internal delay of NCR-Fwd is supported.
· FFS: the impact of internal delay


	KDDI
	Support

	IITK
	Support

	Lenovo
	Support

	AT&T
	Support

	Fujitsu
	Support

	Vivo
	OK, as pointed by LG, ZTE…, let us add a note to say capability reporting related to the internal delay can be additionally discussed. 




Summary

Proposal 4-1: Update the agreement achieved in RAN1#109e as follows:
For the signaling of the side control information of timing to align transmission / reception boundaries, new signaling may be is unnecessary.
· FFS: the impact of internal delay


3.1.5. Signaling for ON/OFF
(None)
3.1.6. Signaling for power control
(None)
3.2. Configuration on L1/L2 signaling for side control information
(None)
4. Appendix: Company views
(Please see the accompanied document)
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