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1. [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In this documentation, proposals based on the technical documentation submitted in RAN1#116bis and the discussion on CLI handling schemes are summarized. 
Proposals for online discussion (Wednesday)
Proposal 2-3a
Proposed agreement
If non-transparent UL resource muting is supported for interference covariance matrix measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
Note: The existing reference signal time-frequency resource pattern, e.g., PT-RS, comb-2 SRS, are the candidates for the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Proposal 2-3b
If non-transparent UL resource muting is supported for gNB-to-gNB CLI measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
Note: The existing reference signal time-frequency resource pattern, e.g., SSB, CSI-RS, are the candidates for the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Proposal 3-1a
Proposed agreement
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS or CLI-RSSI resource
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: [L1-CLI-State], L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI encoding and multiplexing
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]
[9 companies support Alt.1]

Alt.2: 
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
[5 companies support Alt.1]

Alt.3: 
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS or CLI-RSSI resource or CLI-IMR
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI encoding and multiplexing
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CSI measurement procedure integrating CLI measurement
· CLI measurement accuracy requirement [RAN4]
Note: The new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities, i.e., CQI, L1-SINR.
[6 companies support Alt.3]

Proposal 2-4a
Proposed agreement
Alt.1:
If UL Tx power control based schemes are supported for gNB-to-gNB CLI handling and UE-to-UE CLI handling, the following are recommended to be specified
· Separate UE TX power control parameters with/without CLI 
Alt.2
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling and UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1.


Proposal 3-2a
Proposed agreement
If L1 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, or semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting
· CLI reporting qualities, i.e., L1-SRS-RSRP, L-CLI-RSSI and/or RS indexes
· CLI reporting on PUCCH and/or PUSCH 
· Notification to the gNB about CLI measurement reporting
· UCI encoding and multiplexing
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]

Proposal 3-2b
If L2 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, and semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting
· CLI reporting qualities, i.e., SRS-RSRP, CLI-RSSI, RS indexes
· Notification to the gNB about CLI measurement reporting
· CLI measurement accuracy requirement [RAN4]

Proposal 2-2a
Proposed agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling and UE-to-UE CLI handling, the following are recommended to be specified
· Information exchange of semi-static SBFD time and frequency configuration

Proposal 3-5
Proposed agreement
If spatial domain-based schemes are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Rx beams configuration for UE-to-UE CLI measurement



2. High-level discussions for CLI handling
2.1 Submitted proposals
	Company
	Description

	Ericsson
	[bookmark: _Toc163136320][bookmark: _Toc162967592][bookmark: _Ref159242119][bookmark: _Toc163247359][bookmark: _Ref163138164]For the down-selection of gNB-gNB co-channel CLI handling schemes, RAN1 should agree on a maximum allowed DL performance degradation.

	LG
	Proposal 1. To start cross-scheme comparison without confusion, details of the scheme needs to be specified first. Based on that, following aspects are used for the comparison between detailed schemes
· Applicable scenario
· Performance benefit based on analysis and/or evaluation
· Specification impact in RAN1 and RAN3
· gNB/UE implementation complexity
· Operation details.
Proposal 2. When discussing the details of each scheme captured in the agreement for down-selection, it is based on the CLI handling scheme for the SBFD described in TR 38.858.

	Vivo
	[bookmark: _Ref157961271]Proposal 1: Regarding enhancements for CLI handling for NR Rel-19 SBFD, when down-selecting gNB-to-gNB co-channel CLI handling scheme(s) or UE-to-UE co-channel CLI handling scheme(s), it should prioritize 
· the ones with less UE and specification impacts, or
· the ones with performance evaluations in SBFD scenarios.



2.2 Summary
From companies’ proposals, some high-level issues were discussed on the down-selection of gNB-gNB co-channel CLI/ UE-to-UE co-channel CLI handling schemes. 
Ericsson proposed that for the down-selection of gNB-gNB co-channel CLI handling schemes, RAN1 should agree on a maximum allowed DL performance degradation.
LG proposed to discuss the details for each candidate scheme so that comparison can be done without confusion.
Vivo proposed that regarding enhancements for CLI handling for NR Rel-19 SBFD, when down-selecting gNB-to-gNB co-channel CLI handling scheme(s) or UE-to-UE co-channel CLI handling scheme(s), it should prioritize 
· the ones with less UE and specification impacts, or
· the ones with performance evaluations in SBFD scenarios.
A list of high-level principles was agreed as a guidance for the discussion. It is the moderator’s understanding that the proposals from Ericsson and vivo have been already covered by these principles to some extent. On the other hand, the moderator shares the view from LG that it is important to understand the details of each candidate scheme. Furthermore, the specification impact should also be well understood in order to have a clear scope of the normative work. Therefore, the following FL recommendation is proposed.
FL recommendation
To facilitate cross-comparison of the candidate CLI handling schemes, companies are encouraged to discuss the details of each scheme following the guidance from the RAN1#116. 
· Strive for a recommendation of normative work for each candidate scheme if supported.

Companies are invited to provide views on the above FL recommendation if any.
	Companies
	Views

	ZTE
	We agree that we should achieve the consensus on the normative work for each candidate first for the comparison. The details of the schemes should be clarified first.

	Ericsson 
	We generally agree with the FL direction here. However, it may also be beneficial to down-scope and clarify each candidate scheme’s operational details which would indirectly determine the normative work.

	LG
	We also agree that details of the schemes are required to down-select because we need to know what it is first.




3. Adjacent channel CLI handling
3.1 Submitted proposals
	Company
	Description

	Charter Communications, CableLabs
	Observation 1: RAN1 and RAN4 concluded in Rel-18 studies that adjacent channel CLI can significantly impact the performance of SBFD as well as legacy TDD networks.
Observation 2: RAN4 concluded regarding in TR 38.858 [2] section 11.3.5 on adjacent channel CLI that ‘ … interference mitigation techniques will need to be considered.’
Proposal 1: RAN1 is to consider adjacent channel CLI in addition to co-channel CLI in regard to mitigation techniques in Rel-19
Proposal 2: RAN1 is to evaluate whether any applicable co-channel CLI mitigation techniques can be extended or adapted for mitigating adjacent channel CLI.
Observation 3: If two networks are deployed in two adjacent-channel carrier by the same operator then similar interfaces under the control of one operator, e.g., Xn, could be further leveraged for coordination in order to mitigate both types of CLI (adjacent- and co-channel) using similarly applicable mitigation technique(s).
Proposal 3: RAN1 CLI mitigation techniques requiring coordination among two networks in adjacent-channel carriers deployed by the same operator should be evaluated and leveraged/extended for adjacent channel CLI mitigation.
Observation 4: Converting one (or more) eligible ‘Flexible’ symbol(s)/slot(s) within a semi-static TDD pattern to ‘SBFD’ may cause significant CLI between the neighbouring networks when neighbouring networks are converting homologous Flexible symbols the same time locations to UL.
Proposal 4: A change of attribute from ‘Flexible’ symbol(s)/slot(s) into ‘SBFD’ should not be permissible if the same time location had been given to one or more legacy (non-SBFD-aware) UE(s) as ‘UL’ either in the same cell, or in a neighbouring gNB or neighbouring network.

	Ericsson
	Observation 1 Co-channel CLI mitigation schemes summarized in the table doesn't address the CLI from adjacent channels.
Observation 2 The simulation studies in TR examined gNB-gNB CLI mitigation schemes in narrow, controlled settings without considering the broader implications of deploying SBFD.

	Nokia
	Observation 1:	Legacy TDD networks are prevented from gNB-to-gNB adjacent CLI over UL symbols by only allowing SBFD operation over DL and flexible symbols.
Observation 2:	In case of inter-operator scenario, advanced adjacent channel CLI handling schemes requires inter-operator signalling. However, such signalling is currently not supported and the WID indicates that such information won’t be specified. Any CLI handling scheme without gNB collaboration may be implemented without specification impact.
Observation 3:	In case of intra-operator scenario, single gNB supports multiple carriers, and adjacent channel CLI can be handled based on co-channel measurements without additional specification impact.

	Qualcomm
	Proposal 19: There is no UL performance impact on UL symbols due to inter-operator adjacent channel inter-gNB CLI when restricting SBFD to D symbols and F symbols. Therefore, there is potentially no need for RAN1 to discuss inter-operator adjacent channel inter-gNB CLI handling schemes. 
Proposal 20: Open to discuss schemes for resolving intra-operator adjacent channel CLI based on the co-channel CLI handling schemes as baseline.


3.2 Summary
Charter Communications, CableLabs, Ericsson, Nokia and Qualcomm discussed adjacent channel CLI handling in the context of Rel-19 SBFD. 
Charter Communications, CableLabs proposed that RAN1 is to consider adjacent channel CLI in addition to co-channel CLI in regard to mitigation techniques in Rel-19 and RAN1 is to evaluate whether any applicable co-channel CLI mitigation techniques can be extended or adapted for mitigating adjacent channel CLI. 
RAN1 CLI mitigation techniques requiring coordination among two networks in adjacent-channel carriers deployed by the same operator should be evaluated and leveraged/extended for adjacent channel CLI mitigation. 
A change of attribute from ‘Flexible’ symbol(s)/slot(s) into ‘SBFD’ should not be permissible if the same time location had been given to one or more legacy (non-SBFD-aware) UE(s) as ‘UL’ either in the same cell, or in a neighbouring gNB or neighbouring network.
Ericsson thought co-channel CLI mitigation schemes summarized in the table doesn't address the CLI from adjacent channels.
Nokia thought legacy TDD networks are prevented from gNB-to-gNB adjacent CLI over UL symbols by only allowing SBFD operation over DL and flexible symbols.
In case of inter-operator scenario, advanced adjacent channel CLI handling schemes requires inter-operator signalling. However, such signalling is currently not supported and the WID indicates that such information won’t be specified. Any CLI handling scheme without gNB collaboration may be implemented without specification impact.
In case of intra-operator scenario, single gNB supports multiple carriers, and adjacent channel CLI can be handled based on co-channel measurements without additional specification impact.
Qualcomm thought there is no UL performance impact on UL symbols due to inter-operator adjacent channel inter-gNB CLI when restricting SBFD to D symbols and F symbols. Therefore, there is potentially no need for RAN1 to discuss inter-operator adjacent channel inter-gNB CLI handling schemes. But open to discuss schemes for resolving intra-operator adjacent channel CLI based on the co-channel CLI handling schemes as baseline.

3.3 1st round discussion (Closed)
Proposal 1-1
Proposed conclusion:
For the down-selection of gNB-to-gNB CLI handling scheme(s) and UE-to-UE CLI handling scheme(s), companies are encouraged to check whether the candidate co-channel CLI handling scheme can be applicable for adjacent channel CLI handling.
· Note: Whether flexible symbol(s)/slot(s) with SBFD subband configurations can be convert into DL/UL symbols by TDD-UL-DL-ConfigDedicated or SFI in DCI format 2_0 is discussed under AI 9.3.1.
· Note: Whether UE-specific SBFD subband time domain location indication is supported is discussed under AI 9.3.1.
Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, ETRI, Samsung, Nokia/NSB, NEC (modification of Note 1), LG, CATT, DOCOMO

	Not support
	Tejas



	Companies
	Views

	Tejas
	We feel there is no impact of adjacent channel CLI on SBFD UL performance. Hence we don’t see the need of applicability of gNB-to-gNB CLI handling schemes for adjacent channel CLI.  

	ZTE
	We are generally fine with the proposal. However, we think the CLI scheme should first be considered the co-channel CLI. In other words, the adjacent CLI handling should not be the criteria for downselection.

	QC
	We would like to clarify the adjacent channel CLI handling is for inter-operator or intra-operator or both?

For inter-gNB inter-operator adjacent channel CLI handling, considering that RAN1 agreed that SBFD symbols cannot be configured on legacy UL symbols, and with such restriction, there is no inter-gNB CLI for inter-operator adjacent channel on legacy UL symbols. Therefore, from our understanding, there is potentially no need for RAN1 to discuss inter-operator adjacent channel inter-gNB CLI handling schemes.

For the first note, based on our understanding, semi-static SBFD operation is only the main objective in Rel-19. And Flexible symbol(s)/slot(s) with SBFD subband configurations conversion into DL/UL symbols is out of scope of R19. Based on our understanding, the ConfigDedicated or SFI discussed under AI9.3.1 is only for direction indication, which is not related to adjacent channel CLI handling. There is no need for the note then.

For the second note, not sure how UE-specific SBFD subband time domain location indication is related to adjacent channel CLI handling. We could understand it may create additional co-channel CLI. This doesn’t create any extra UE-UE adjacent channel CLI.

	Nokia, NSB
	We think at least for intra-operator case, adjacent gNB-to-gNB CLI is handled by co-channel gNB-to-gNB CLI handling method. For UE-to-UE case, as long as UE measures CLI-RSSI within active DL BWP, it is probably supported by the same method. 

	NEC
	We are okay with the conclusion. However, we are not aligned with Note 1 where SFI can be used to convert SBFD symbols to DL/UL which is out of scope of the WI. Hence, we propose to reword this as
· Note: Whether flexible symbol(s)/slot(s) with SBFD subband configurations can be convert into DL/UL symbols by TDD-UL-DL-ConfigDedicated or SFI in DCI format 2_0 is discussed under AI 9.3.1.


	Ericsson
	Most schemes require exchange of information between gNBs which is not possible between operators as evident by the Note added in the revised WID. 
If it is for intra-operator, our understanding is that multiple carriers would be implemented within a single gNB, so it does not deal with CLI anymore but self-interference mitigation. No spec change needed. It is very unlikely that an operator will deploy two un-coordinated networks on different carriers. 

	vivo
	According the WID, the aim is to support gNB-to-gNB co-channel CLI handling scheme and UE-to-UE cochannel CLI handling scheme, we are not sure why we need to take consideration on adjacent channel CLI.



4. gNB-to-gNB co-channel CLI handling schemes
In RAN1#116, the following candidate gNB-to-gNB CLI handling schemes were agreed 
	Agreement
Consider the following candidate gNB-to-gNB co-channel CLI handling schemes for further down-selection
· gNB-to-gNB co-channel CLI and/or channel measurements
· Spatial domain based schemes	
· Beam nulling
· Beam pairing
· Coordinated scheduling in time and/or frequency
· Power control based schemes	
· gNB Tx power control
· UE Tx power control
Note: gNB-to-gNB co-channel CLI and/or channel measurements can be the enablers for some of the above CLI handling schemes.
Agreement
gNB Tx power control based schemes are not considered in the down-selection of gNB-to-gNB co-channel CLI handling schemes.



4.1 Submitted proposals
	Company
	Description

	Huawei, HiSilicon [1]
	Observation 1: Beam nulling is beneficial to reduce the blocking at gNB sides.
Observation 2: For beam nulling for gNB-to-gNB co-channel CLI handling, the specification impacts at least includes information exchange of measurement resource configuration.
Observation 3: The specification impacts of beam pairing and beam nulling are similar, i.e., information exchange of measurement resource configuration and the normative work is mostly in RAN3.
Observation 4: For coordinated scheduling in time and/or frequency, the specification impacts include information exchange of the gNB-to-gNB CLI measurement resource configuration and/or measurement reports between gNBs.
Observation 5: For gNB-to-gNB CLI handling, increasing UE Tx power will cause negative impact on DL performance, thus may not be feasible.
Observation 6: Transparent UL resource muting by either not scheduling mechanism or by CI mechanism is not flexible and very inefficient for gNB-to-gNB co-channel CLI handling.
Observation 7: UL resource muting based schemes is beneficial for SBFD and non-transparent UL resource muting based schemes can achieve larger gain than transparent UL resource muting based schemes.
Proposal 1: Support information exchange of measurement resource configuration, i.e., NZP CSI-RS, among gNBs to facilitate gNB-to-gNB channel measurement.
Proposal 2: Support CSI-RS overhead reduction considering the gNB-to-gNB channel characteristics:
· gNB-to-gNB channel has a larger coherent time than gNB-UE channel.
· gNB-to-gNB channel has a larger coherent bandwidth than gNB-UE channel.
Proposal 3: Support information exchange of measurement resource configuration, i.e., SSB and NZP CSI-RS, among gNBs to facilitate gNB-to-gNB CLI measurement.
Proposal 4: UE Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling.
Proposal 5: Support non-transparent UL resource muting-based scheme and introduce SRS-like comb-2 UL resource muting pattern for PUSCH.

	Spreadtrum [2]
	Proposal 1: For gNB-to-gNB co-channel CLI and/or channel measurement, necessary part and additional part should be discussed separately.
Proposal 2: No enhancement on measurement resource configuration is needed for gNB-to-gNB co-channel CLI and/or channel measurement.
Proposal 3: The necessary part can be specified if normative work is performed in spatial domain based and/or coordinated scheduling based CLI handling schemes.
Proposal 4: For additional part, the benefit to specify UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix should be justified.
Proposal 5: The issues on overhead of Alt 1 and mismatch of DL and UL channel of Alt 2 for different SBFD antenna configurations should be comprehensively compared each other before down-selection.
Proposal 6: RAN1 needs to study and guide the normative work on information exchange among gNBs to RAN3.
Proposal 7: Spatial domain based CLI handling schemes can be considered in Rel-19.
Proposal 8: The detail of coordinated scheduling based gNB-to-gNB CLI handling schemes should be discussed before down-selection.
Proposal 9: The motivation to exchange semi-static SBFD configuration should be justified.
Proposal 10: For power control based schemes, the DL performance degradation and coexistence with UE-to-UE CLI handling should be considered.

	InterDigital [3]
	Observation 17. The gNB-to-gNB co-channel CLI mitigation can be based on spatial domain coordination, where the CLI measurement can be based on beam sweeping at both victim and aggressor gNBs.
Observation 18. The victim gNB could monitor to detect one or more events to trigger gNB-to-gNB co-channel CLI measurement.
Proposal 16. In gNB-to-gNB co-channel CLI measurement and mitigation, support using spatial domain coordination, where the victim gNB measures beam-swept CLI and sends, to the aggressor gNB, information on the SSB index or the CRI of the aggressor beams with the highest and/or lowest CLI in addition to the measured CLI.
Proposal 17. In gNB-to-gNB co-channel CLI measurement, support defining the events that may trigger the gNB-to-gNB CLI measurement.

	ZTE [4]
	gNB-to-gNB CLI handling
Proposal 2: A common understanding of the overall framework of gNB-to-gNB CLI handling should be clarified firstly.
Observation 1: For CLI handling, the specification impacts include the configuration and exchange of measurement resource, measurement results exchange, and the CLI feedback between the gNBs. 
Proposal 3: Rel-19 SBFD should support the following framework for CLI management, 
· Step 0: The victim gNB identifies gNB-to-gNB CLI based on measurement of reference signal from the aggressor gNB (e.g., SSB, CSI-RS or other measurement resource);
· Step 1: The victim gNB indicates interference information identified from Step 0, e.g., index of high-interference beam, channel state information for the interference channel, etc, to the aggressor gNB via either air interface or backhaul; 
· Step 2: The aggressor gNB and/or victim gNB start to perform CLI handling schemes; 
· Step 3: The victim gNB measures the reference signals sent by the aggressor gNB to evaluate the CLI handling effect; 
· Step 4: The victim gNB feedbacks the CLI mitigation effect of the different CLI handling schemes.
Proposal 4: For gNB-to-gNB co-channel CLI measurement, both RSRP measurement and RSSI measurement should be supported. 
· The existing measurement resource configuration for SSB/CSI-RS based RRM can be applied as baseline for gNB-to-gNB co-channel RSRP measurement.
· The existing configuration of RSSI measurement resource can be applied as baseline for gNB-to-gNB co-channel RSSI measurement. 
Proposal 5: For inter-gNB co-channel inter-subband CLI, the following measurement methods should be supported, 
· Method 1: victim gNB measures RSSI of aggressor gNB within UL subband
· Method 2: victim gNB measures RSRP of aggressor gNB within DL subband 
For inter-gNB co-channel intra-subband CLI, victim gNB measures RSRP/RSSI of aggressor gNB within UL subband. 
· Note: if RSSI measurement is used, the measurement result also includes inter-gNB co-channel inter-subband CLI. 
Observation 2: The existing CSI-RS can be configured with up to 32 ports, which is not sufficient for the gNB-to-gNB co-channel channel measurement for gNBs equipped with 64 antenna ports in the practice.
Proposal 6: In order to perform the gNB-to-gNB co-channel channel measurement for CLI handling for gNBs equipped with 64 antenna ports, support to group two 32-port CSI-RS resources, which is similar to the CSI-RS pairing defined in Rel-17 Multi-TRP CSI.
·  It is also noted that CSI resource with up to 128 ports will be specified in Rel-19 MIMO enhancements. 
Observation 3: Based on the field test, a clear timing difference is observed between the symbol boundary and the arrival time of the reference signal received at the victim gNB for gNB-to-gNB co-channel CLI measurement and/or channel measurement.
Proposal 7: RAN1 further discusses potential solutions to address the timing misalignment issue for gNB-gNB CLI measurement. 
Proposal 8: Non-transparent-based UL resource muting methods should be prioritized. 
· At least RB level muting pattern with one of following alternatives should be supported. 
· Alt.1: defining UL resource muting pattern and indication method
· Alt.2: enhancement of existing UL cancelation mechanism for higher indicating accuracy
· FFS: RE level muting pattern. 
Proposal 9: Regarding UL resource muting, the muting resource for uplink transmission can be determined according to the measurement resources.
· The measurement resource contains resource for gNB-to-gNB CLI and channel measurement. 
· A certain guard bands need to be reserved around the measurement resources for avoiding adjacent frequency interference (e.g., leakage from the adjacent RBs). 
Observation 4: Beam pairing has RAN3 specification impact, including the exchange of measurement resource configuration and the beam measurement results.  
Observation 5: Beam pairing can bring clear UL UPT gains with acceptable DL UPT losses for cell edge UEs under different RU cases. 
Proposal 10: Support beam pairing for spatial domain coordination of gNB-to-gNB CLI handling.
· The potential specification impact includes CLI measurement in RAN1, and the exchange of measurement resource configuration and the beam measurement results in RAN3.
Observation 6: The main impact for supporting beam nulling is information exchange between victim gNB and aggressor gNB in RAN3 specification, including the NZP CSI-RS resource configuration, and channel state information.
Observation 7: Beam nulling can significantly reduce the co-channel blocking interference by more than 10 dB. 
Observation 8: Beam nulling can bring clear UL UPT gain for cell edge UEs for all RU cases for both SBFD and dynamic TDD. 
Proposal 11: Support beam nulling for spatial domain coordination of gNB-to-gNB CLI handling.
· The potential specification impact includes CLI measurement in RAN1, and the exchange of RS resource configuration and channel state information between victim gNB to aggressor gNB in RAN3.
Observation 9: The specification impact for power control based solution includes the separate power control parameters are configured and applied to the UL transmission in UL symbol and UL subband.
Proposal 12: A unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling should be supported. 
Observation 10: Power control based solution by increasing the UL transmission power in the subband slot can obtain up to 38.7% UL UPT gain for cell edge UEs.
Proposal 13: Regarding gNB-to-gNB CLI handling in power domain, it should be supported to configure separate sets of power control parameters, such as, target received power(P0), pathloss compensating factor(α), closed power control loop states, configured maximum output power (), etc, for UL transmission in different resources with/without gNB-to-gNB CLI. 
Observation 11: The scheduling mechanism can be optimized for interference mitigation if the related configuration (e.g., SBFD time/frequency, dynamic TDD) of the neighbouring gNB is obtained. 
Observation 12: The gNB-to-gNB CLI can be accurately measured and effectively coordinated only after the related configuration (e.g., SBFD time/frequency, dynamic TDD) of the neighbouring gNB is obtained. 
Observation 13: There is only RAN3 specification impact for coordinated scheduling for time/frequency resources between gNBs, i.e., SBFD time/frequency exchange between aggressor gNB and victim gNB.
Proposal 14: The related configuration (e.g., SBFD time/frequency, dynamic TDD) exchange among gNBs should be supported for more accurate CLI measurement and more effective CLI handling.

	New H3C [5]
	Proposal 1 Besides SBFD time/frequency configurations, other configurations such as frame structure, SSB, CSI-RS, PxSCH DMRS and time domain allocation, and so on should be exchanged between gNBs. The information exchange among several gNBs can be handled by a central controller. The central controller can be a CU, a master gNB, or OAM.
Proposal 2: The NZP-CSI-RS used for CLI measurement can be periodic, aperiodic or semi-persistent.
Proposal 3: The NZP-CSI-RS for different aggressor gNBs should be different, and the configuration of the NZP-CSI-RS should be exchanged between gNBs by Xn interface, or handled by a central controller.
Proposal 4: Both options on the transparent/non-transparent UL resource muting method should be considered, different options can be used in different cases. Comparing with transparent UL resource muting, the non-transparent UL resource muting achieves better UL performance.
Proposal 5: In victim gNB, the PRACH/PUCCH/SRS should not use any resource that are overlapping with CSI-RS for CLI measurement, the PUSCH can perform rate matching around CSI-RS for CLI measurement.
Proposal 6: A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.
Proposal 7: The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.
Proposal 8: The beam information exchange can be handled by a central controller. The beam information consists of gNB ID+CLI measurement configuration which including the signal resource ID. 
Proposal 9: For CSI-RS for CLI measurement, a dedicated indication, such as cli-info, can be introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource.
Proposal 10: The CLI results of all beams should be reported in full report mode, while both preferred beam set and non-preferred beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report.
Proposal 11: The central controller determines the non-preferred beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the non-preferred beam for one aggressor gNB should not exceed a maximum number.
Proposal 12: A restriction window can be introduced, where the aggressor gNB cannot use the non-preferred beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset.
Proposal 13: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP.

	Vivo [6]
	Observation 1: For gNB-to-gNB co-channel CLI handling, for non-transparent UL resource muting based IRC, at least the following impacts are observed
· TBS determination
· PUSCH resource mapping
· Increased PAPR.
Proposal 1: Regarding enhancements for CLI handling for NR Rel-19 SBFD, when down-selecting gNB-to-gNB co-channel CLI handling scheme(s) or UE-to-UE co-channel CLI handling scheme(s), it should prioritize 
· the ones with less UE and specification impacts, or
· the ones with performance evaluations in SBFD scenarios.
Proposal 2: For gNB-to-gNB co-channel CLI handling, beam nulling based on gNB-gNB channel measurement can be considered.
Proposal 3: For gNB-to-gNB co-channel CLI measurement and/or channel measurement, support NZP CSI-RS/SSB based measurement. NZP CSI-RS/(NCD-)SSB configurations can be exchanged to neighbour gNBs.
Proposal 4: Exchange of gNB-to-gNB channel measurement results among gNBs can be considered for gNB-to-gNB co-channel CLI handling, e.g., RSRP/RSSI or beam measurement report.
Proposal 5: For gNB-to-gNB co-channel CLI handling, non-transparent UL resource muting based IRC is not preferred.
Proposal 6: Coordination on SBFD configuration between gNBs can be considered for gNB-to-gNB co-channel CLI handling.
Proposal 7: Separate power control parameters in SBFD and non-SBFD symbols can be considered in NR Rel-19

	OPPO [7]
	Proposal 5: To support coordinated scheduling between gNBs, SBFD time/frequency configuration that is exchanged over Xn/F1 have periodicity up to 160ms.
Observation 1: Exchange of transmission priority information between gNBs can help scheduling coordination in time/frequency/spatial domain.
Observation 2: Boosting UE TX power will increase UE-to-UE CLI while mitigate gNB-to-gNB CLI. Therefore an UL power control mechanism, if enhanced for SBFD CLI handling, needs to balance the impact on both gNB-to-gNB CLI and UE-to-UE CLI.

	CATT [8]
	Observation 1: Spatial domain coordination can be enabled by gNB-gNB CLI measurement.
Proposal 1: Support gNB-to-gNB co-channel CLI measurement.
Proposal 2: Support periodic NZP CSI-RS/CD-SSB/NCD-SSB based gNB-to-gNB co-channel CLI measurement.
Proposal 3: Support exchange of configuration of NZP CSI-RS / CD-SSB/NCD-SSB for gNB-to-gNB co-channel CLI measurement.
Proposal 4: FFS whether to exchange of CLI measurement results.
Proposal 5: FFS whether non-transparent UL resource muting is adopted to enhance measurement accuracy.
Proposal 6: Support exchange of semi-static SBFD configuration among gNBs.
Proposal 7: UE Tx power control based CLI handling solution is not supported.

	Samsung [9]
	Proposal 1: For gNB-to-gNB co-channel CLI handling, prioritize the spatial domain based schemes (FR1: beam nulling, FR2-1: beam pairing).
Proposal 2: For gNB-to-gNB co-channel CLI spatial domain based schemes, support Alt.2
Proposal 3: For gNB-to-gNB co-channel CLI spatial domain based schemes, no new/additional gNB-side measurements are specified in 38.215.
Proposal 4: For gNB-to-gNB co-channel spatial domain based schemes, support a 2-way signaling exchange over Xn/F1 to indicate recommended/restricted beams based on RS resource ID.
Proposal 5: For gNB-to-gNB co-channel CLI and/or channel measurement, support at least;
- information exchange of reference signals for channel measurement,
- information exchange of measurement resource configuration (NZP CSI-RS/NCD-SSB).
Proposal 6: For gNB-to-gNB co-channel CLI handling, do not support UE non-transparent UL resource muting (Option 2) in Rel-19 SBFD.
Proposal 7: For gNB-to-gNB co-channel CLI handling, support 1-way indication of the intended SBFD cell-common configuration over Xn/F1

	CMCC [10]
	Observation 1: gNB Tx-Beam Nulling scheme is beneficial to reduce receiver blocking issue at victim BS especially when sub-band RF filter is not applied. 
Observation 2: gNB Tx-Beam Nulling scheme may degrade DL performance due to loss of degrees of freedom in spatial domain.
Observation 3: Whether information exchange of channel measurement is needed or not is up to the possible measurement procedures. For Alt.1, information exchange of channel measurement is needed, and for Alt.2, information exchange of channel measurement is not needed.
Observation 4: The time/frequency domain based coordinated scheduling scheme cannot be used for SBFD Deployment Case 1 (Non-coexistence case with single SBFD subband configuration).
Observation 5: SBFD Deployment Case 2 (Non-coexistence case with multiple SBFD subband configurations) is out of the WID scope of Rel-19 SBFD.
Observation 6: The time/frequency domain based coordinated scheduling scheme is beneficial for SBFD Deployment Case 3 (Co-channel co-existence for semi-static SBFD and legacy static TDD).
Observation 7: The time/frequency domain based coordinated scheduling scheme cannot be used for SBFD Deployment Case 4 (Adjacent-channel co-existence case).
Observation 8: For time/frequency domain based coordinated scheduling scheme, the motivation of information exchange of dynamic scheduling information over OTA gNB-to-gNB signalling is not clear.
Observation 9: gNB-to-gNB co-channel CLI and/or channel measurement is an enabler for other gNB-gNB CLI handling schemes, e.g., beam nulling, beam pairing, coordinated scheduling in time and/or frequency, etc., and the specification impacts for different gNB-gNB CLI handling schemes are different.
Proposal 1: For gNB-to-gNB co-channel CLI handling, support specification enhancement of gNB Tx-Beam Nulling scheme.
Proposal 2: For gNB Tx-Beam Nulling scheme for SBFD, further study below two possible measurement procedures:
· Alt.1: gNB A (e.g., victim gNB) performs measurement on the RS transmitted from gNB B (e.g., aggressor gNB) and feedback the channel information to gNB B.
· gNB B (e.g., aggressor gNB) transmits RS for gNB-gNB channel measurement, and gNB A (e.g., victim gNB) performs channel measurement and get the channel information from gNB B to gNB A. The gNB A informs the measured channel information to gNB B and requests for gNB-gNB CLI mitigation via backhaul. In response to the request, gNB B performs Tx-Beam Nulling scheme based on the exchanged channel information.
· The following information is exchanged between gNBs for Alt.1. FFS details:
· Configuration of the reference signals for gNB-gNB channel measurement: gNB A (e.g., victim gNB) may obtain the RS configuration of gNB B (e.g., aggressor gNB) via OAM configuration, or via backhaul signalling from gNB B to gNB A.
· Requests for gNB-gNB CLI mitigation via backhaul signalling from the gNB A to gNB B.
· Channel information feedback (e.g., gNB-to-gNB CLI interference covariance matrix) via backhaul signalling from gNB A to gNB B.
· Alt.2 (aggressor measures channel): gNB A (e.g., aggressor gNB) performs measurement on the RS transmitted from gNB B (e.g., victim gNB).
· gNB B (e.g., victim gNB) transmits RS for gNB-gNB channel measurement, and gNB A (e.g., aggressor gNB) performs channel measurement and derive the channel information from gNB A to gNB B based on TDD channel reciprocity. gNB B requests for gNB-gNB CLI mitigation via backhaul. In response to the request, gNB A performs Tx-Beam Nulling scheme based on its measured channel information.
· The following information is exchanged between gNBs for Alt.2. FFS details:
· Configuration of the reference signals for gNB-gNB channel measurement: gNB A (e.g., aggressor gNB) may obtain the RS configuration of gNB B (e.g., victim gNB) via OAM configuration, or via backhaul signalling from gNB B to gNB A.
· Requests for gNB-gNB CLI mitigation via backhaul signalling from gNB B to gNB A.
· Note: If separate-Tx/Rx antenna array is used in SBFD gNB, and if both aggressor gNB and victim gNB always use one antenna panel for transmission and the other one for reception, Beam Nulling performance may be degraded due to channel reciprocity impairment. However, if the antenna panel mapping relationship for transmission and reception can be changed, good channel reciprocity is expected.
Proposal 3: For gNB Tx-Beam Nulling scheme for SBFD, the RS for gNB-gNB CLI should be transmitted and measured in DL subband.
Proposal 4: Compared with steering vector based beam nulling method, channel measurement based beam nulling method can be studied with higher priority.
Proposal 5: Regrading the reference signals for gNB-gNB channel measurement for gNB Tx-Beam Nulling, NZP CSI-RS can be used. CSI-RS port expansion with up to 128 ports can be further studied.
Proposal 6: Support information exchange of measurement resource configuration (NZP CSI-RS) for gNB-gNB channel measurement for gNB Tx-Beam Nulling.
Proposal 7: Support information exchange of CLI-mitigation request from the victim gNB to the aggressor gNB to trigger on-demand CLI mitigation.
Proposal 8: For gNB-to-gNB co-channel CLI handling, support specification enhancement for beam paring between gNBs.
Proposal 9: Regrading the reference signals for gNB-gNB CLI measurement for beam paring, NZP CSI-RS and NCD-SSB can be used.
Proposal 10: Support information exchange of measurement resource configuration (NZP CSI-RS/NCD-SSB) for gNB-gNB CLI measurement for beam paring.
Proposal 11: For beam paring between gNBs, further study the following procedures:
· Alt 1: the aggressor gNB informs its intended DL beam indication, and the victim gNB applies proper Rx beam to avoid interference from the aggressor gNB.
· Alt 2: the victim gNB claims its preferred/restricted DL beam information and the associated resource configuration, and the aggressor gNB applies proper DL beam to avoid interference to the victim gNB.
Proposal 12: To enable time/frequency domain based coordinated scheduling scheme for SBFD Deployment Case 3 (Co-channel co-existence for semi-static SBFD and legacy static TDD), information exchange of semi-static SBFD time and frequency configuration between SBFD gNB and the legacy TDD gNB can be further studied.
Proposal 13: To enable time/frequency domain based coordinated scheduling scheme for SBFD Deployment Case 3 (Co-channel co-existence for semi-static SBFD and legacy static TDD), information exchange of gNB-gNB CLI measurement resource configuration can be further studied.
Proposal 14: For UE Tx power control based gNB-to-gNB co-channel CLI handling schemes, both open loop and closed loop parameters and procedures separately for SBFD and non-SBFD symbols can be considered.
· Note: any specification impact can be discussed in AI 9.3.1
Proposal 15: For gNB-to-gNB co-channel CLI handling, UL resource muting scheme at victim gNB side can be further studied, and the transparent UL resource muting approach based on legacy DMRS configuration can be considered as a starting point.

	MediaTek [11]
	Proposal 8: [bookmark: _Ref163040382][bookmark: _Ref159066402]Support uplink power boosting for gNB-to-gNB CLI handling.

	Xiaomi [12]
	Proposal 11: If gNB-to-gNB measurement and reporting is supported, periodic reporting for gNB-to-gNB CLI mitigation should be supported.
Proposal 12: Non-transparent method of supporting UL reserved resource indication is slightly preferred. 
Proposal 13:  Both Option 1 and Option 2 can be considered for gNB-to-gNB CLI mitigation. 
Proposal 14:  The key point of spatial domain enhancement for gNB-to-gNB CLI handling is information exchange between victim gNB and aggressor gNB, which has no RAN1 specification impact. 
Proposal 15: Reuse existing UL power control mechanism to combat the CLI from aggressor gNB.
Proposal 16: In order to improve the accuracy of CLI measurement at victim UE side, aligned NTA,offset can be configured among neighboring cells.
Proposal 17: With the knowledge of NTA,offset  associated with aggressor UE, the misalignment between CLI-RS arriving time and DL timing at victim UE can be handled by UE implementation.

	Transsion Holdings [13]
	Proposal 5: Support beam nulling and beam pairing schemes for gNB-to-gNB CLI measurement.

	Panasonic [14]
	Proposal 1: For UL muting resource for gNB-to-gNB CLI measurement, transparent UL resource muting method should be supported.
Proposal 2: For gNB-to-gNB/UE-to-UE CLI handling, exchange of SBFD time and frequency configuration over Xn/F1 interfaces should be support.
Proposal 3: UL Tx power control based schemes should not be considered in the down-selection of gNB-to-gNB/UE-to-UE CLI handling schemes. Separate power control parameters in SBFD and non-SBFD symbols should be discussed in AI9.3.1.

	Ericsson [15]
	Observation 1	Co-channel CLI mitigation schemes summarized in the table doesn't address the CLI from adjacent channels.
Observation 2	Most schemes in TR 38.858 either require RAN3 signaling for inter-gNB information exchange of channel measurement, configuration of reference signals or both.
Observation 3	For gNB-gNB CLI mitigation techniques, the potential specification impact in RAN1 is to define reference signals/measurement resources for gNB-gNB channel measurement and in RAN3 is the information exchange between gNBs (of the CLI resource configuration) and/or CLI measurement reports.
Observation 4	The simulation studies in TR examined gNB-gNB CLI mitigation schemes in narrow, controlled settings without considering the broader implications of deploying SBFD.
Observation 5	It is not clear whether a victim gNB or an aggressor gNB transmits the reference signals, for a given interference scenario.
Observation 6	The process for identifying an aggressor and/or victim gNB is not defined and very challenging.
Observation 7	Assigning a dynamic order for the gNBs to transmit reference signals and ensuring synchronization among gNBs to measure these reference signals is complex.
Observation 8	It is unclear how the coordination between gNBs determines which ones are the aggressors and which are the victims.
Observation 9	The receiver blocking requirements imposed by adjacent channel CLI is stricter than what is required for co-channel CLI mitigation using TX beam nulling.
Observation 10	The design of reference signal resources and procedures for inter-gNB interference measurement and mitigation needs to consider that the actual interference channel and that the measured reverse channel involves completely different pairs of hardware. This requires SBFD gNBs to be able to transmit and receive using the same panel which adds additional hardware cost.
Observation 11	Performance gains from Tx beam nulling varies based on whether self-interference and inter-sector interference was suppressed to the point of 1dB desensitization purely by spatial isolation or not.
a.	Nulling gains are lower with realistic isolation assumptions, where spatial isolation alone doesn't achieve 1dB desensitization, compared to optimistic assumptions that do.
Observation 12	Under realistic isolation assumptions where 1 dB desense is not achieved purely by spatial isolation, some degrees of freedom are used for nulling towards self/co-sited base stations. In contrast, with optimistic isolation assumptions, these degrees of freedom could be directed towards nulling other sites.
Observation 13	For beam nulling, under both realistic and optimistic assumptions, there are UL gains (3%-17% for realistic, 3%-40% for optimistic, varying by load), but significant DL losses are observed (12%-45% for realistic, 10%-26% for optimistic, also varying by load). Therefore, Proposal 1Proposal 1 becomes even more relevant.
Observation 14	For Tx beam nulling that relies on gNB-gNB channel estimation through RS measurement, the gNB measuring the RS must pause or mute its DL transmissions to be able to receive the RS in the DL subband.
Observation 15	OAM system ensures that the CSI-RS configurations for multiple gNBs in a network are orthogonal in time and frequency.
Observation 16	It is not straightforward to determine which gNBs to establish an Xn interface to and there are constraints on the number of Xn interfaces for a node.
Observation 17	For gNB-gNB channel measurement, it is not clear how to report CSI when the aggressor and victim gNBs have different antenna configuration and use different CSI-RS ports, especially in HetNets where, a WA Macro gNB could be the aggressor and the victim could be a MR or LA outdoor/indoor/factory gNB.
Observation 18	It should be noted that the non-transparent UL resource muting methods only help CLI suppression if the interference is weak enough not to saturate (block) the gNB receiver.
Observation 19	Power control may have to be clarified and/or modified if RE-level UL resource muting is introduced.
Observation 20	DFT-s-OFDM aspects of non-transparent UL resource muting are important and would require special investigations, e.g. resource mapping as well as impact from the cubic-metric (CM) increase.
Observation 21	Interference estimation based on muting of a single OFDM symbol may completely miss DL interference spanning only part of the slot, resulting in poor performance compared to legacy configurations with similar overhead (2 DMRS per slot).
Observation 22	By muting REs in multiple UL OFDM symbols in a slot, instead of just one, performance in the presence of DL interference spanning only a few OFDM symbols could likely be substantially improved. The fraction of muted REs per OFDM symbol would be reduced to ensure that the total muting overhead in a slot is not increased.
Observation 23	For the low cubic metric DFT-S-OFDM waveform, the proposed ZP PTRS method use time domain sample muting instead of frequency domain RE muting. This solution will not cause cubic metric to increase.
Observation 24	The PTRS has a well-defined structure in multiple OFDM symbols within a slot. This allows multiple measurement opportunities to estimate the correct interference characteristics.
Observation 25	The proposed ZP PTRS introduces minimal necessary modification to existing PTRS structure or configuration to enable efficient RE muting for SBFD gNB-gNB CLI and/or channel measurement.
Observation 26	In LLS with full-slot DL allocation (apart from 1 muted symbol), ZP PTRS gives similar performance as single-symbol non-transparent UL resource muting. With partial-slot DL allocation, ZP PTRS would be expected to outperform single-symbol muting.
Observation 27	UE-UE CLI is a lesser problem than gNB-gNB CLI and optimizations for the former is not expected to increase SBFD performance drastically.
Observation 28	UE-UE CLI only becomes severe when the devices are in close proximity to each other.
Observation 29	L1 RSSI measurements offer limited insight because they fail to distinguish between co-channel and adjacent channel CLI for UE-UE CLI mitigation. This information would be useful to make a more effective scheduling decision oriented to avoid CLI.
Observation 30	For UE-UE CLI measurements, there is a need for SBFD-aware UEs to ignore the SBFD configuration while doing these measurements, especially for Methods #2, #3, and #4.
Proposal 1	For the down-selection of gNB-gNB co-channel CLI handling schemes, RAN1 should agree on a maximum allowed DL performance degradation.
Proposal 2	RAN1 needs to clarify the parameters for information exchange, specifying the type of information to be shared, the frequency of updates, and the measurement intervals before down-selecting schemes and advancing proposals to RAN3.
Proposal 3	For Tx beam nulling, RAN1 agrees to support only the framework for gNBs to transmit reference signals that could be used by other gNBs to determine the channel, i.e. only support Alt 2.
Proposal 4	For Tx beam nulling, RAN1 agrees to adopt periodic NZP CSI-RS as the reference signal for gNB-gNB channel measurement. FFS, the applicable periodicity.
Proposal 5	For gNB-gNB channel measurements, an SBFD gNB should be able to receive RS from another gNB in the DL subband.
Proposal 6	For beam nulling (and beam pairing), RAN1 agrees that the gNBs exchanging information are already connected via the Xn interface i.e., no new connections are established solely for the purpose of CLI mitigation.
Proposal 7	Do not support beam nulling schemes that require information exchange of channel measurements/reports.
Proposal 8	Do not support beam nulling schemes that require information exchange of CLI-mitigation requests.
Proposal 9	RAN1 should evaluate if the NCD-SSB and NZP CSI-RS information in the RRC MeasurementTimingConfiguration inter-node message adequately supports the purpose of CLI mitigation. If any essential information is deemed missing, RAN1 should identify any other RRC IE that could potentially include the missing information and consider incorporating them into the current MeasurementTimingConfiguration inter-node message.
Proposal 10	For coordinated scheduling for time/frequency resources, RAN1 does not support OTA gNB-to-gNB signalling to exchange dynamic scheduling information, e.g. L1 priority.
Proposal 11	If non-transparent UL resource muting is standardized, it should be ensured that it works well also for DFT-s-OFDM.

	NEC [16]
	Observation 1:
Power control enhancements may have different requirements for different use case
· UEs performing UL Tx during SBFD symbols may be required to increase their Tx power to counter the gNB self-interference. 
· UEs may also be required to increase their Tx power when gNB is experiencing large CLI from neighbor gNBs DL transmissions.
· For UE-UE CLI handling, Tx power reduction is required for interfering UEs (without significantly affecting their throughput performance).
Observation 2:
· Exact impact of some proposals on the tables presented in R1-240635
Proposal 1: Consider single port CSI-RS per TRP as baseline for CSI-RS configuration exchange between the gNBs for CLI measurement.
· Different TRPs of a gNB can use different ports of the same CSI-RS resource.
Proposal 2: Different gNBs can share same set of CSI-RS resources for CLI measurements but using different non-CDMed ports. 
Proposal 3: Consider aperiodic or semi-persistent CSI-RS along with periodic CSI-RS for gNB-gNB CLI measurements 
Proposal 4: Support non-transparent UL rate matching/puncturing procedures at least for CLI measurement for periodic CSI-RS
Proposal 5: Consider the following approaches for indicating the puncturing/rate matching resources to UEs
· Option 1: A new RS type, e.g., zero power (ZP) SRS, can be configured to the UE for rate-matching resources which follow the CSI-RS resource pattern.
· Option 2: Puncturing resources (pattern-based) can be configured to the UE.
· Option 3: ZP-CSI resources, which are applied for rate-matching UL transmissions, are defined.
Proposal 6: Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements
Proposal 7: Down select between one of the below approaches as baseline for further discussion on inter-gNB coordination. 
· Approach-1: Victim gNB performing the CLI measurements and sharing the list of interfering/preferred beams with the aggressor gNB along with any additional assisting information. The aggressor gNB takes corrective action based on the provided information.
· Approach-2: Victim gNB performing the CLI measurements and sharing the list of interfering/preferred beams with the aggressor gNB. The aggressor gNB provides additional assistance information to the victim gNB to help the victim gNB take appropriate corrective action.
Proposal 8: Specify information exchange of interfering beams measured by victim gNB for inter-gNB coordination. 
Proposal 9: The following information exchange between gNB is supported for coordinated inter-gNB scheduling. 
· DL beam scheduling information of victim/aggressor gNB
· DL transmission power information of aggressor gNB
Proposal 10: For inter-gNB CLI mitigation, gNBs exchange with each other the UL subband frequency resource configuration and SBFD time occasions

	Lenovo [18]
	Observation 2-1: The candidate CLI handling schemes almost invariably depend on some CLI/channel measurement as an essential enabler.
Proposal 2-1: RAN1 to start discussion on CLI/channel measurement and related topics such as reference signals in RAN1#116-bis even as further discissions on down-selection among candidate schemes are still in progress.
Proposal 2-2: Consider downlink reference signals such as NCD-SSB and CSI-RS for inter-gNB CLI measurement. Further consider SRS transmission by gNBs for unified CLI/ICI measurement by gNBs and UEs.
Proposal 2-3: Specify inter-gNB signalling for exchanging information of the reference signals for inter-gNB CLI measurements.
Observation 2-2: Victim-side CLI mitigation does not require further inter-gNB signalling. However, victim-side CLI mitigation alone may be too constraining for scheduling and beamforming.
Proposal 2-4: Specify further inter-gNB signalling to enable aggressor-side CLI mitigation. The information exchanged can include high-interference beams and the amount of excess CLI.
Proposal 2-5: Study inter-gNB over-the-air (OTA) signalling as a low-latency alternative to complement backhaul information exchange.
Proposal 3-1: In order for each gNB to have a chance to measure CLI from any other gNB in its vicinity, support gNB-specific patterns for transmitting SSBs dedicated to CLI measurements. The SSBs can be configured as NCD-SSB.
Proposal 3-2: If SSB (CD or NCD) is used for gNB-to-gNB CLI measurements, the issue with timing misalignment at the victim gNB between SSB reception from aggressor gNBs and UL reception from served UEs can be handled by implementation.
Observation 3-1: Periodic RS (such as NZP CSI-RS and SSB) are not optimal for gNB-to-gNB CLI measurements. Using periodic RS without enhancements is wasteful and not easily scalable, especially for beam-based CLI measurement at FR2.
Proposal 3-3: Study enhancements to periodic RS for resource efficiency, scalability, and flexibility of gNB-to-gNB CLI measurement. Consider gNB-specific patterns of RS transmission and CLI measurement.
Proposal 3-4: Support exchange of reference signal configuration information among gNBs for the purpose of inter-gNB CLI measurement. 
Proposal 3-5: Support victim gNB indicating high-interference (non-preferred) beams to the aggressor gNB or the core network. Additionally, support the victim gNB reporting the amount/level of excess interference corresponding to the high-interference beams.
Proposal 3-6: Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.
Proposal 3-10: Study and address Tx-Rx antenna mismatch in order to enable aggressor-side CLI measurements. For example, apply correction to the measured CLI to take the antenna mismatch into account or transmit additional downlink reference signals from the full-duplex antennas.
Proposal 3-11: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
Proposal 3-12: Support assigning priorities to victim gNBs so that the aggressor gNB will be able to limit or avoid the CLI towards at least high-priority victim gNBs.
Proposal 3-13: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation.
Observation 2-3: Dynamic inter-gNB coordination for scheduling and beamforming over the backhaul is impractical with the current backhaul implementations.
Proposal 2-7: RAN1 to specify inter-gNB signalling that allows the gNBs to coordinate on resource configuration and beamforming with backhaul signalling that may experience latencies in the scale of tens of milliseconds or longer.
Proposal 2-8: Specify backhaul information exchange for beam and resource coordination among gNBs.
· Example 1: Indication of downlink beam usage from aggressor gNB to victim gNB.
· Example 2: Matching DL/UL resource configurations on select slots among nearby cells.
Proposal 2-9: Specify OTA signalling to complement backhaul information exchange for beam and resource coordination at lower latencies.
Proposal 3-7: Further study inter-gNB CLI handling by aggressor gNBs selection.
Proposal 3-8: Support aggressor gNB indicating information of using high-interference beams to victim gNBs.
Proposal 3-9: To enable coordinated scheduling/beamforming, support coordination/matching of DL/UL on certain slots/symbols for use of high-interference beams. This information can be exchanged by adding spatial parameters to the Intended SBFD/TDD Configuration IE.
Proposal 2-10: Clarify the signalling and coordination needed to realize UE power-control-based schemes for inter-gNB CLI handling.

	Nokia [19]
	[bookmark: _Toc163237765]Proposal 1: Enhance Xn/F1 interface to support the exchange of time and frequency information of SBFD slots.
Proposal 2: To overcome gNB-to-gNB CLI, support gNB to indicate UE to boost UL transmit power based on UE specific interference conditions.
Proposal 3: Support TX Beam nulling based on gNB-to-gNB CLI measurement. Also, support Xn/F-signaling that victim gNB may inform CLI level to strong aggressor gNBs.  
Proposal 4: As part of the reporting over the Xn/F1 interface, victim gNBs should include the Rx beam ID, Tx beam ID and CLI level.
[bookmark: _Toc163237781]Proposal 5: For DL muting, support additional exchange of information between cells to coordinate the DMRS and muting resources.
[bookmark: _Toc163237782]Proposal 6: UL muting based on symbol-level muting (transparent muting) is preferred over non-transparent muting.
[bookmark: _Toc163237784]Proposal 7: Handling of both intra-subband CLI and inter-subband CLI should be considered.


	Sony [20]
	Proposal 1: Support using CD-SSB, NCD-SSB and CSI-RS for gNB-gNB measurement and the exchange of their configurations among gNB.  
Proposal 2: For UL resource muting to improve gNB-gNB CLI measurements, use non-transparent UL resource muting, where the gNB semi-statically configures one or more RE muting patterns for the UE, i.e., the UE is aware of which REs are muted.
Proposal 3: The gNB dynamically enables/disables RE muting for an UL/DL transmission and if multiple RE patterns are configured, the gNB indicates which RE muting pattern to apply in the dynamic grant.
Proposal 4: RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.
Proposal 5: Support information exchange of semi-static SBFD time and frequency configurations among gNB.
Proposal 6: Support OTA gNB-gNB signaling to exchange dynamic scheduling information such as L1 priority among gNBs.  
Proposal 7: The L1 priority OTA indicator uses CSI-RS, and can be implemented using the following two options:
•	Option 1: A WUS-like indicator, where the presence and absence of the CSI-RS L1 priority OTA indicator, indicate whether the gNB has a High L1 priority reception or not, in NL1 slots after the transmission of the OTA indicator.
•	Option 2: Two CSI-RS are used where:
o	A 1st CSI-RS sequence indicates that the gNB has a High L1 priority reception in NL1 slots after the transmission of the OTA indicator
o	A 2nd CSI-RS sequence indicates that the gNB does not have any High L1 priority reception in NL1 slots after the transmission of the OTA indicator
The configuration of NL1 value is exchange between gNBs
Proposal 8: Beam nulling can be supported together with L1 priority OTA indication.
Proposal 9: Beam pairing is not practical over a slow gNB-gNB interface and is not considered further.

	ETRI [21]
	Observation 2: Timing alignment between the two gNBs for gNB-to-gNB CLI and/or channel measurement can be conducted at a low frequency.
Proposal 5: We propose not to consider UE Tx power control-based schemes in the down-selection of gNB-to-gNB co-channel CLI handling schemes.
Proposal 6: SSB dedicated to gNB-to-gNB co-channel CLI measurement (e.g., NCD-SSB) can be considered.
Proposal 7: It is necessary to support information exchange between gNBs to share configuration information (e.g., reference signal configuration) for gNB-to-gNB CLI measurement. 
Proposal 8: It is necessary to discuss the timing misalignment between victim gNB’s UL reception timing and reception timings of CLI-RS from aggressor gNBs and include it as a potential specification impact in the table (Proposal 2-2a) where applicable.

	Tejas Network [22]
	Proposal 1: Consider the following as a potential specification impact for beam nulling based on steering vector between gNB-gNB. 
•	Enhanced measurement resource configuration based on NZP CSI-RS/NCD-SSB.
•	Enhanced measurement report.
•	Information exchange of measurement resource configuration 
•	Information exchange of measurement report configuration including CLI measurement window and periodicity, RSRP/RSRQ, DL beam indication.
Proposal 2: Consider the following as operational details for beam nulling based on the steering vector between gNB-gNB for Alt-1
•	Allocation of Coordinated orthogonal reference resources sets for CLI measurement across gNBs.
•	Network level Triggering of CLI measurements
•	Victim gNB measures and reports interfering beam ID to aggressor gNB.
•	Victim gNB to aggressor gNBs reporting will be over the Xn interface.
•	Aggressor gNB nulls the interfering beams reported by victim gNB.  
Proposal 3: Consider the following as operational details for beam nulling based on the steering vector between gNB-gNB for Alt-2
•	Allocation of Coordinated orthogonal reference resources sets for CLI measurement across gNBs.
•	Network level Triggering of CLI measurements
•	Aggressor gNB measures CLI.
•	Aggressor gNB nulls the interfering beams.
Proposal 4: Consider Alt-2 (gNB-A performs measurement on the RS transmitted from gNB B and identifies the beam-ID) for CLI measurement.
FFS: Impact of Alt-2 on micro gNB as a victim
Proposal 5: Enhance measurement and reporting configuration using NZP-CSI-RS and/or SSB to include aggressor gNB information.
•	FFS: The exact details of aggressor gNB information to be included in measurement configuration.
Proposal 6: CLI measurement for spatial domain coordination can be periodic or aperiodic. 
•	FFS: Periodicity of CLI measurement & reporting.
Proposal 7: Consider the following as a potential specification impact for beam nulling based on gNB-gNB channel measurement 
•	Reference signal for measurement of CLI 
•	Information exchange of measurement resource configuration based on NZP-CSI-RS and/or NCD SSB
•	Information exchange of channel measurement associated cell-id’s
•	Information exchange of CLI-mitigation request and indication
Proposal 8: Consider the following as operational details for beam nulling based on channel measurement between gNB-gNB for Alt-1
•	Allocation of coordinated orthogonal reference resources sets for CLI measurement across gNBs.
•	Network level Triggering of CLI measurements
•	Aggressor gNB transmits reference signal to the victim gNB 
•	Victim gNB measures the channel and reports it to aggressor gNB.
•	The aggressor gNB determines the DL precoder for its serving UEs by considering the channel information between aggressor gNB and victim gNB to minimize the interference at victim gNB . 
•	The aggressor gNB transmits reference signal periodically to the victim gNB to decide the effectiveness of interference mitigation provided by aggressor gNB.
Proposal 9: Consider the following as operational details for beam nulling based on channel measurement between gNB-gNB for Alt-2
•	Allocation of coordinated orthogonal reference resource sets for CLI measurement across gNBs.
•	Network level triggering of CLI measurements
•	Victim gNB transmits a reference signal to the aggressor gNB 
•	Aggressor gNB measures the channel.
•	The aggressor gNB determines the DL precoder for its serving UEs by considering the channel information between aggressor gNB and victim gNB to minimize the interference at victim gNB .
Proposal 10: Consider the following as a potential specification impact for transparent UL resource muting.
•	Signaling of assistance information for interference/channel estimation over Xn interface.
•	Signaling of DL muting pattern to eliminate contamination of UL DMRS.
•	Signaling of DL muting pattern to UE for de-ratematching.
Proposal 11: Consider the following as operational details for transparent UL resource muting.
•	Network level Co-ordination of UL muting pattern over Xn interface 
•	Compute interference covariance matrix on muted UL resource
•	Covariance Matrix is then incorporated into the victim gNB’s enhanced LMMSE-IRC receiver for interference rejection from aggressor gNB’s.
Proposal 12: Consider the following as a potential specification impact for non-transparent UL resource muting.
•	New PUSCH resource mapping scheme to enable non-transparent resource muting. (RE level muting pattern)
•	Enhance DCI format to indicate the new resource mapping scheme.
•	Signaling of assistance information for interference/channel estimation over Xn interface.
•	Signaling of DL muting pattern to eliminate contamination of UL DMRS.
•	Signaling of UL muting pattern to eliminate the contamination of DL DMRS.
Proposal 13: Consider the following as operational details for Non-transparent UL muting.
•	Signaling of UL muting pattern over Xn interface 
•	Compute interference covariance matrix on muted UL resource
•	Covariance Matrix is then incorporated into the victim gNB’s enhanced LMMSE-IRC receiver for interference rejection from aggressor gNB’s.
•	Increased PAPR for DFT-S-OFDM due to non-transparent UL resource muting.
Proposal 14: Considering spec impact and UE complexity, transparent-based UL resource muting methods can be considered under UL resource Muting Mode-1.
Proposal 15: Considering the UL throughput gain of the non-transparent UL muting compared to transparent UL muting, non-transparent UL muting should be considered as UL Muting Mode-2. 
Proposal 16: For gNB-gNB CLI handling, both the UL resource muting scheme and the spatial domain coordination scheme should be considered.

	Charter Communications [23]
	Observation 1: RAN1 and RAN4 concluded in Rel-18 studies that adjacent channel CLI can significantly impact the performance of SBFD as well as legacy TDD networks.
Observation 2: RAN4 concluded regarding in TR 38.858 [2] section 11.3.5 on adjacent channel CLI that ‘ … interference mitigation techniques will need to be considered.’
Proposal 1: RAN1 is to consider adjacent channel CLI in addition to co-channel CLI in regard to mitigation techniques in Rel-19
Proposal 2: RAN1 is to evaluate whether any applicable co-channel CLI mitigation techniques can be extended or adapted for mitigating adjacent channel CLI.
Observation 3: If two networks are deployed in two adjacent-channel carrier by the same operator then similar interfaces under the control of one operator, e.g., Xn, could be further leveraged for coordination in order to mitigate both types of CLI (adjacent- and co-channel) using similarly applicable mitigation technique(s).
Proposal 3: RAN1 CLI mitigation techniques requiring coordination among two networks in adjacent-channel carriers deployed by the same operator should be evaluated and leveraged/extended for adjacent channel CLI mitigation.

	Qualcomm [25]
	Proposal 12: Propose certain changes related to gNB-to-gNB co-channel CLI and/or channel measurement related to Proposal 2-2a (gNB-gNB CLI handling) in R1-2401635:
· Change 1): gNB-to-gNB co-channel CLI and/or channel measurement can be achieved by transparent UL resource muting. And if non-transparent UL muting is applied, then spec impact will be discussed. 
· Change 2): In addition, we suggest removing last two bullets in potential spec impact column, which shall belong to spatial domain scheme. 
· Change 3): UCI resource determination shall also be captured under potential spec impact for non-transparent UL resource muting. And similar bullets shall be captured for operational details on UE implementation complexity.
The suggested edits are highlighted in yellow:
	gNB-to-gNB co-channel CLI and/or channel measurement
	· If non-transparent UL resource muting is applied, e.g., comb-2 RE-level or RB level UL resource muting pattern for PUSCH including indication of the muting pattern, potential impact on PUSCH rate-matching, UCI resource determination and power allocation, collision handling with DMRS/PTRS
· Information exchange of channel measurement
· Reference signals for channel measurement
· Information exchange of measurement resource configuration (NZP CSI-RS/NCD-SSB)
· Information exchange of DL beam indication
· Information exchange of preferred/restricted DL beam information and associated resource configuration
	Section 7.4.2.2.3 of TR38.858
-	Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has similar mean DL Average-UPT for low and medium load level, lower mean DL Average-UPT for high load level and higher or similar 5% DL Average-UPT for all load levels. 
-	Non-Transparent UL resource muting based IRC assuming UL OH: 1 symbol and DL OH: 1 symbol has higher mean UL Average-UPT and similar 5% UL Average-UPT for all load levels.
	· Beneficial for leakage interference suppression 
· Increase UE implementation complexity, e.g. rate matching, power allocation, UCI resource determination, collision handling with DMRS/PTRS
· Increased PAPR for DFT-S-OFDM for some UL resource muting patterns
Note: If gNB-to-gNB co-channel CLI and/or channel measurement is used as an enabler for spatial domain based schemes, the operational details for those schemes also applies. 



Proposal 13: Support following schemes in the table:
· Spatial domain based schemes: Tx/Rx beam nulling, beam pairing
· gNB-to-gNB co-channel CLI and/or channel measurement, with transparent UL resource muting
· Coordinated scheduling in time and frequency domain
· UE power control based scheme
Proposal 14: Support to specify information exchange between gNBs of NZP CSI-RS and/or SSB resource configurations for gNB-to-gNB co-channel CLI/channel measurement.
Proposal 15: Not support RAN1 to introduce non-transparent UL muting for inter-gNB CLI measurement. Transparent UL muting without spec impact can already achieve the purpose for inter-gNB CLI measurement.
Proposal 16: Support to specify information exchange between gNBs on semi-static SBFD time and frequency configuration.
Proposal 17: For spatial domain coordination, support to specify the information exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) for inter-gNB co-channel CLI management.
· Support to specify example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.
Proposal 18: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters for slots with CLI and without CLI
· For SBFD, power control parameters configured for SBFD slots can be different from those configured for HD slots.
· For dynamic TDD, power control parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.
· Support to specify semi-static configured PC parameters with less overhead. 

	NTT DOCOMO[26]
	Proposal 1: Semi-static information exchange for spatial domain CLI handling should considered.
Proposal 2: gNB-to-gNB co-channel CLI measurement based on NZP CSI-RS and/or NCD-SSB should be considered with exchange of information about measurement resources/RS configuration between gNBs.
Proposal 3: Necessity of UL muting resource indication should be discussed based on typical scenarios for gNB-to-gNB measurement. 
Proposal 4: Exchange of TDD configuration should be enhanced with supporting SBFD configuration.
Proposal 5: No specification impact is expected for separate power control for SBFD and non-SBFD symbols.

	LG [27]
	Proposal 1. To start cross-scheme comparison without confusion, details of the scheme needs to be specified first. Based on that, following aspects are used for the comparison between detailed schemes
· Applicable scenario
· Performance benefit based on analysis and/or evaluation
· Specification impact in RAN1 and RAN3
· gNB/UE implementation complexity
· Operation details.
Proposal 2. When discussing the details of each scheme captured in the agreement for down-selection, it is based on the CLI handling scheme for the SBFD described in TR 38.858.
Proposal 4. For gNB-to-gNB co-channel CLI handling schemes, followings are supported;
· gNB-to-gNB co-channel CLI and/or channel measurement, especially RSSI-like measurement targeting to CLI cancellation
· Coordinated scheduling, especially semi-static SBFD time and frequency configuration exchange between gNBs
Observation 1. For details of gNB-to-gNB co-channel CLI and/or channel measurement, RSSI-like measurement targeting to CLI avoidance is considered;
· Applicable scenario
· Inter-gNB CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· Reduced UL retransmission according to low SINR due to inter-gNB CLI
· Potential specification impact in RAN1 and RAN3
· Information exchange or indication to victim gNB, which related to time/frequency location of transmission of potential aggressor gNBs (if needed)
· Measurement at victim gNB is handled by gNB implementation
· gNB/UE implementation complexity
· Dynamic UE Tx power control at UE side (if needed)
· Dynamic UE Tx cancellation at UE side (if needed)
· Operation details
· Victim gNB detects interference including CLI from aggressor gNB
· When detected, the handling of it is up to gNB implementation, e.g., UE Tx power boosting or UE Tx cancellation
Observation 2. For details of gNB-to-gNB co-channel CLI and/or channel measurement, RSSI-like measurement targeting to CLI cancellation is considered;
· Applicable scenario
· Inter-gNB CLI handling
· Unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· UL received SINR boosting by MMSE-IRC
· Potential specification impact in RAN1 and RAN3
· Information exchange or indication to victim gNB, which related to time/frequency location of transmission of potential aggressor gNBs
· When non-transparent UL resource muting is introduced, spec impact related to it (e.g., UE Tx power control enhancement, UL resource muting pattern, etc) (if needed)
· gNB/UE implementation complexity
· MMSE-IRC receiver at gNB side
· Anything related to UL resource muting (if introduced) at UE side
· Operation details
· Victim gNB measures interference channel based on RSSI-like measurement
· When measured, MMSE-IRC receiver is applied at victim gNB
Observation 3. For details of gNB-to-gNB co-channel CLI and/or channel measurement, RSRP-like measurement targeting to CLI cancellation is considered;
· Applicable scenario
· Inter-gNB CLI handling
· Unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· UL received SINR boosting by eMMSE-IRC
· Potential specification impact in RAN1 and RAN3
· Information related to reference signal of potential aggressor gNB needs to be exchanged or informed to potential victim gNB
· Channel measurement procedure between gNBs
· When non-transparent UL resource muting is introduced, spec impact related to it (e.g., UE Tx power control enhancement, UL resource muting pattern, etc)
· gNB/UE implementation complexity
· eMMSE-IRC receiver at gNB side
· Anything related to UL resource muting (if introduced) at UE side
· Operation details
· The victim gNB measures interference based on RSRP-like measurement relying on informed/exchanged reference signal transmitted by aggressor gNB
· The gNBs other than target aggressor gNBs is muted while victim gNB measures channel from the target aggressor gNB.
Observation 4. For details of spatial domain-based solution, Tx beam nulling is considered;
· Applicable scenario
· Inter-gNB CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· UL received SINR boosting when aggressor applies Tx beam nulling
· Potential specification impact in RAN1 and RAN3
· Anything related to RSRP-like channel measurement between gNBs
· Signaling between gNBs to enable victim gNB report/informs CLI to aggressor gNB
· gNB/UE implementation complexity
· Tx null beamforming at gNB side without severe performance degradation
· Operation details
· Channel reciprocity between victim and aggressor gNB needs to be ensured
Observation 5. For details of spatial domain-based solution, beam pairing is considered;
· Applicable scenario
· Inter-gNB CLI handling for intra-operator
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· UL received SINR boosting when aggressor applies requested Tx beam
· Potential specification impact in RAN1 and RAN3
· Anything related to RSSI-like channel measurement between gNBs
· Signaling between gNBs on preferred/prohibited beam
· gNB/UE implementation complexity
· Tilted Tx/Rx analog beamforming at gNB side
· Operation details
· For inter-operator scenario, it cannot be guaranteed that the requested beam will be applied by the aggressor gNB.
Observation 6. For details of coordinated scheduling, semi-static SBFD time and frequency configuration exchange between gNBs is considered;
· Applicable scenario
· Inter-gNB CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· gNB can aware of CLI induced by SBFD, and handling of it is up to gNB implementation
· Potential specification impact in RAN1 and RAN3
· Signaling between gNBs on SBFD configuration
· gNB/UE implementation complexity
· None
· Operation details
· If dynamic SBFD is not considered, SBFD configuration of the gNBs does not need to be updated
Observation 7. For details of power control-based solution, UE Tx power control is considered;
· Applicable scenario
· Inter-/intra-gNB CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· UL received SINR boosting when UE Tx power boosting is applicable
· Potential specification impact in RAN1 and RAN3
· UE Tx power control
· gNB/UE implementation complexity
· Dynamic UE Tx power control at UE side
· Operation details
· When UE does not have power headroom, performance benefit can be degraded.
· UE-to-UE co-channel CLI can be increased due to Tx power boosting

	Google [28]
	Proposal 1: Power control based schemes are not supported for gNB-to-gNB co-channel CLI handling in Rel-19.	
Proposal 2: Specify gNB-to-gNB co-channel CLI measurement and channel measurement based on SSB/CSI-RS.
Proposal 3: Coordinate CSI-RS configurations between different gNBs to reduce impact on CLI estimation performance at the victim gNB. 
Proposal 4: Take the victim gNB power consumption into consideration when designing the gNB-to-gNB co-channel CLI measurement mechanisms
Proposal 5: Specify spatial domain coordination schemes in Rel-19.
Proposal 6: Specify mechanisms for the exchange of NCD-SSB/CSI-RS configuration information between gNBs to support inter-gNB CLI mitigation strategies (in coordination with RAN3, e.g., leveraging X2/Xn interfaces).
Specify  inter-gNB SBFD configuration information exchange to enhance gNB-gNB CLI measurement and scheduling coordination

	WILUS [29]
	Proposal 1: For UE non-transparent UL muting for gNB-to-gNB co-channel CLI handling, UE behaviours on UL muting resources should be further investigated with respect to the UL signal/channel and PHY priority.




4.2 Summary
Companies shared their views on gNB-to-gNB co-channel CLI handling schemes. Based on the companies’ input, spatial domain based schemes, coordinated scheduling in time and/or frequenc, power control based schemes and gNB-to-gNB co-channel CLI and/or channel measurements were discussed. For discussion in this meeting, moderator recommends to focus on the further details of these schemes for gNB-to-gNB co-channel CLI handling. Note that gNB-to-gNB co-channel CLI and/or channel measurements can be the enablers for some of other CLI handling schemes.

4.2.1 Spatial domain based schemes
Two kinds of spatial domain solutions are discussed: beam nulling and beam paring.
· Beam nulling
Beam nulling are proposed by Huawei, Hisilicon, CMCC, Ericsson, LG, ZTE, Vivo, Samsung, Sony, Tejas Network, Transsion Holdings, OPPO, Nokia, DOCOMO. Among these companies, most company proposed to consider Tx beam nulling, in addition, some companies also proposed to consider Rx beam nulling, such as OPPO, Nokia, etc.
Huawei, Hisilicon, ZTE, CMCC’ discussion and proposals show that beam nulling can significantly reduce BS receiver blocking issue especially when sub-band RF filter is not applied.
Generally, there are mainly two schemes discussed to conduct beam nulling: gNB-to-gNB steering vector based scheme and gNB-to-gNB channel measurement based scheme. The evaluation results provided by Huawei, Hisilicon documented in TR 38.858 show that both two beam nulling schemes are beneficial to reduce the blocking at gNB side to achieve better UL performance of SBFD for all SBFD alternatives and all load levels. ZTE also provided some evaluation results in this meeting and observes that beam nulling can bring clear UL UPT gain for cell edge UEs for all RU cases for both SBFD and dynamic TDD. Ericsson also provided some evaluation results and the results show that there are UL gains (3%-17% for realistic, 3%-40% for optimistic, varying by load), but significant DL losses are also observed (12%-45% for realistic, 10%-26% for optimistic, also varying by load). Tejas Network provides some analysis on gNB/UE implementation complexity and operational details for both schemes. 

Specification impact
The potential specification impact is to define reference signals for gNB-to-gNB channel measurement and information exchange amongs gNBs of the measure resource configuration and/or measurement reports.
For the measurement procedure, there may be two possible solutions. 
· Alt.1: gNB A performs measurement on the RS transmitted from gNB B and feedback the channel information to gNB A.
· Alt.2: gNB A performs measurement on the RS transmitted from gNB B.

· Beam paring
Beam paring are proposed by Huawei, Hisilicon, CMCC, Google Inc, InterDigital Inc, Lenovo, LG, NEC, New H3C, ZTE, Xiaomi, Samsung, Transsion Holdings, Nokia, Qualcomm. 
Sony thinks exchange of beam information among gNB is only beneficial if it can be done dynamically, for example OTA. However, OTA signalling is only practical for small control information and sending a list of preferred & non-preferred beams OTA may not be feasible.

Specification impact
The potential specification impact mentioned by companies includes defining reference signals for gNB-to-gNB CLI measurement and information exchange of measurement resource configuration among gNBs, indicating DL beam indication from aggressor gNB, and/or preferred/restricted DL beam information and associated resource configuration.

4.2.2 Coordinated scheduling in time and/or frequency
Coordinated scheduling in time and/or frequency are widely discussed by companies. Most companies think coordinated scheduling in time and/or frequency mainly up to gNB implementation. 
Specification impact
Many companies also proposed to exchange semi-static SBFD time and frequency configuration among gNBs.
[bookmark: _Toc163247368]Lenovo and Sony also propose to support OTA gNB-to-gNB signaling to exchange information among gNBs, such as dynamic scheduling information, beam and resource coordination. While, Ericsson propose for coordinated scheduling for time/frequency resources, RAN1 does not support OTA gNB-to-gNB signalling to exchange dynamic scheduling information, e.g. L1 priority.

4.2.3 Power control based schemes
UE Tx Power control based schemes were discussed by companies. 
Support/prioritize (10): CMCC, Lenovo, LG, MediaTek, NEC, ZTE, Vivo, Xiaomi, Nokia, Qualcomm
CMCC: both open loop and closed loop parameters and procedures separately for SBFD and non-SBFD symbols can be considered. Any specification impact can be discussed in AI 9.3.1
Lenovo: Clarify the signalling and coordination needed to realize UE power-control-based schemes for inter-gNB CLI handling.
LG: For details of power control-based solution, UE Tx power control is considered;
MediaTek: Support uplink power boosting for gNB-to-gNB CLI handling.
NEC: Prioritize UE Tx power adjustment-based solutions for UE-UE CLI handling
ZTE: Regarding gNB-to-gNB CLI handling in power domain, it should be supported to configure separate sets of power control parameters, such as, target received power(P0), pathloss compensating factor(α), closed power control loop states, configured maximum output power (), etc, for UL transmission in different resources with/without gNB-to-gNB CLI. 
Vivo: Separate power control parameters in SBFD and non-SBFD symbols can be considered in NR Rel-19.
Xiaomi: Reuse existing UL power control mechanism to combat the CLI from aggressor gNB.
[bookmark: _Toc163235856][bookmark: _Toc163237770]Nokia: To overcome gNB-to-gNB CLI, support gNB to indicate UE to boost UL transmit power based on UE specific interference conditions.
Qualcomm: For SBFD, power control parameters configured for SBFD slots can be different from those configured for HD slots. For dynamic TDD, power control parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.

Not support/deprioritize(6)：Huawei, Hisilicon, CATT, ETRI, Google Inc, Panasonic, NTT DOCOMO
Huawei, Hisilicon: For gNB-to-gNB CLI handling, increasing UL Tx power will have cause negative impact on DL performance, thus may not be feasible.
CATT: UE Tx power control based CLI handling solution is not supported.
Increasing uplink transmission power can be a potential solution to alleviate gNB-to-gNB CLI effect. However, the increased UE-to-UE CLI generated from increased Tx power should be taken into account. 
ETRI: We propose not to consider UE Tx power control-based schemes in the down-selection of gNB-to-gNB co-channel CLI handling schemes.
Google Inc: Power control based schemes are not supported for gNB-to-gNB co-channel CLI handling in Rel-19.	
Panasonic: UL Tx power control based schemes should not be considered in the down-selection of gNB-to-gNB/UE-to-UE CLI handling schemes. Separate power control parameters in SBFD and non-SBFD symbols should be discussed in AI9.3.1.
NTT DOCOMO: Separate power control for SBFD and non-SBFD symbols It can be beneficial to improve UL performance of UEs which connect to the victim gNB with boosting UL Tx power of the UE. However, would also degrade the DL performance of UEs which connect to the aggressor gNB, because of the increase of CLI interference. Therefore, the power control based solution should be considered carefully, and separate power control can be realized by current specification. Thus, we expect no specification impact for the scheme.

4.2.4 gNB-to-gNB co-channel CLI and/or channel measurements
gNB-to-gNB co-channel CLI and channel measurement are widely discussed by companies. The main specification impact is to enable the aforementioned four kinds of methods (i.e., spatial domain based schemes, advanced receiver based schemes, coordinated scheduling in time and/or frequency based schemes, power control based schemes). The following aspects are mainly discussed.
· Measurement framework
ZTE: A common understanding of the overall framework of gNB-to-gNB CLI handling should be clarified firstly. As depicted in Figure-2, a framework is provided for CLI handling between victim gNB and aggressor gNB. The interaction procedures for the proposed framework are summarized below.
[image: ]
Figure-2: Proposed Framework for Rel-19 gNB-to-gNB CLI handling
CMCC: For gNB Tx-Beam Nulling scheme for SBFD, further study below two possible measurement procedures:
· Alt.1: gNB A (e.g., victim gNB) performs measurement on the RS transmitted from gNB B (e.g., aggressor gNB) and feedback the channel information to gNB B.
· Alt.2 (aggressor measures channel): gNB A (e.g., aggressor gNB) performs measurement on the RS transmitted from gNB B (e.g., victim gNB).

· Measurement channel(s)/signal(s)/resource(s)
For measurement channels/signals, NZP CSI-RS/SSB were proposed by most companies for gNB-to-gNB co-channel CLI and channel measurement. NZP CSI-RS can be aperiodic or semi-persistent CSI-RS and periodic CSI-RS. SSB can be CD-SSB or NCD-SSB dedicated for gNB-to-gNB co-channel measurement. For NZP CSI-RS, Huawei, HiSilicon and ZTE propose to support CSI-RS ports expansion. 
Lenovo propose to study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.

· Whether non-transparent UL resource muting are needed
Support/prioritize (11): Ericsson, LG, NEC, New H3C, Huawei, Hisilicon, Xiaomi, WILUS, Sony, Tejas Networks, ZTE
The arguments include better scheduling flexibility and resource utilization which result in better UL performance.
[bookmark: _Toc163247369][bookmark: _Toc163247351]Ericsson: If non-transparent UL resource muting is standardized, it should be ensured that it works well also for DFT-s-OFDM. 
For the low cubic metric DFT-S-OFDM waveform, the proposed ZP PTRS method use time domain sample muting instead of frequency domain RE muting. This solution will not cause cubic metric to increase. 
The proposed ZP PTRS introduces minimal necessary modification to existing PTRS structure or configuration to enable efficient RE muting for SBFD gNB-gNB CLI and/or channel measurement
LG: For RSSI-like measurement targeting to CLI cancellation and RSRP-like measurement targeting to CLI cancellation, non-transparent UL resource muting is introduced can be considered.
NEC: Support non-transparent UL rate matching/puncturing procedures at least for CLI measurement for periodic CSI-RS. Consider the following approaches for indicating the puncturing/rate matching resources to Ues.
· Option 1: A new RS type, e.g., zero power (ZP) SRS, can be configured to the UE for rate-matching resources which follow the CSI-RS resource pattern.
· Option 2: Puncturing resources (pattern-based) can be configured to the UE.
· Option 3: ZP-CSI resources, which are applied for rate-matching UL transmissions, are defined.
New H3C: Both options on the transparent/non-transparent UL resource muting method should be considered, different options can be used in different cases. Comparing with transparent UL resource muting, the non-transparent UL resource muting achieves better UL performance. In victim gNB, the PRACH/PUCCH/SRS should not use any resource that are overlapping with CSI-RS for CLI measurement, the PUSCH can perform rate matching around CSI-RS for CLI measurement.
Xiaomi: Non-transparent method of supporting UL reserved resource indication is slightly preferred. 
WILUS: For UE non-transparent UL muting for gNB-to-gNB co-channel CLI handling, UE behaviours on UL muting resources should be further investigated with respect to the UL signal/channel and PHY priority.
ZTE: Non-transparent-based UL resource muting methods should be prioritized. 
· At least RB level muting pattern with one of following alternatives should be supported. 
· Alt.1: defining UL resource muting pattern and indication method
· Alt.2: enhancement of existing UL cancelation mechanism for higher indicating accuracy
· FFS: RE level muting pattern. 
HW, Hisilicon: Support non-transparent UL resource muting-based scheme and introduce SRS-like comb-2 UL resource muting pattern for PUSCH. 

Not support/deprioritize (6): Lenovo, Vivo, Samsung, Panasonic, Nokia, Qualcomm, DOCOMO
[bookmark: _Hlk115355168]Lenovo: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 
Vivo: For gNB-to-gNB co-channel CLI handling, non-transparent UL resource muting based IRC is not preferred.
Panasonic: When the number of RE in PUSCH allocation varies between symbols in non-transparent UL resource muting method, UE design becomes more complex since the total transit power or PSD among symbols within PUSCH varies with and without muting. For UL muting resource for gNB-to-gNB CLI measurement, transparent UL resource muting method should be supported.
Nokia: Given that non-transparent method increases the UE complexity and has higher specification impact as compared to transparent muting, our preference is to support UL transparent muting if supported. Nokia also proposed that to coordinate the DL muting and ensure correct DMRS time-domain configuration, new signalling exchange between the gNBs over Xn/F1 interface is required.
Qualcomm: 1) Non-transparent RE level UL resource muting will potentially lead to non-contiguous UL transmission waveform with higher PAPR, especially for DFT-s-OFDM waveform. 2) Non-transparent RE level UL resource muting may cause UL transmission to have power fluctuation and non-uniform power across symbols in which case phase continuity would not be maintained at the UE across the symbols. 3) Non-transparent UL-muting may also lead to increased UE implementation complexity and also multiple UL procedures will get impacted.
DOCOMO: Non-transparent UL resource muting has been discussed and it can be considered in some specific scenarios, e.g. when the victim gNB needs to perform the CLI measurement immediately once it receives the information of CLI measurement resource, so that it may not have time to re-configure UL channels/signals. Unless these kinds of specific scenarios are critical for the gNB-to-gNB CLI measurement, non-transparent UL resource muting does not necessary to be considered.

Needs further study (3): Apple, CMCC, Spreadtrum
Apple: FFS whether non-transparent UL resource muting is adopted to enhance measurement accuracy.
Non-transparent UL resource muting method may introduce additional UE implementation complexity and signalling overhead.
CMCC: For gNB-to-gNB co-channel CLI handling, UL resource muting scheme at victim gNB side can be further studied, and the transparent UL resource muting approach based on legacy DMRS configuration can be considered as a starting point.
Spreadtrum: For additional part, the benefit to specify UL Resource Muting-based scheme for measuring the gNB-to-gNB CLI interference covariance matrix should be justified.

· Information exchange between gNBs
gNB-to-gNB co-channel CLI and/or channel measurement and/or report configuration information and measurement results were proposed to be exchanged among gNBs. While Apple proposed that FFS whether to exchange of CLI measurement results. SBFD time and frequency configurations were also proposed to be exchanged among gNBs.
[bookmark: _Toc163247366]In addition, some companies propose to consider exchange of CLI-mitigation request among gNBs. For example, CMCC proposed to support information exchange of CLI-mitigation request from the victim gNB to the aggressor gNB to trigger on-demand CLI mitigation. NEC also proposed to consider request from gNB1 to gNB2 to trigger CLI-RS transmissions from one or more UEs connected to gNB2. While Ericsson proposed to not support beam nulling schemes that require information exchange of CLI-mitigation requests.

· Timing alignment issue for gNB-to-gNB co-channel CLI and channel measurement
Support (4): Xiaomi, ETRI, Sony, ZTE
Xiaomi: There is severe ISI between CLI RS and UL data at victim gNB side with non-zero  .
[bookmark: _Hlk126869353]One CLI RS symbol may result in two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival timing and UL timing.
For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.
ETRI: It is necessary to discuss the timing misalignment between victim gNB’s UL reception timing and reception timings of CLI-RS from aggressor gNBs and include it as a potential specification impact in the table (Proposal 2-2a) where applicable.
Timing alignment between the two gNBs for gNB-to-gNB CLI and/or channel measurement can be conducted at a low frequency.
Sony: Information exchange on SRS information and UE timing information are used to help a UE to measure SRS transmitted by another UE.  This requires the measuring UE to measure in the UL subband, which is pending the discussion in Agenda 9.3.1.
ZTE: RAN1 further discusses potential solutions to address the timing misalignment issue for gNB-gNB CLI measurement. In order to obtain the accurate channel state information, the following methods focusing on the main part of timing difference, i.e., NTA_offset can be considered. 
· Method#1: gNB sets the NTA_offset as 0us since NTA_offset is the main contributor of the timing difference. In this case, gNB may need to reserve one symbol as the transition gap for each UL-to-DL switch. 
· Method#2: Victim gNB extracts the samples for the reference signal by deferring the starting point by 13us by implementation. This will impact the reception of signal from UE on the first symbol after the end of the reference signal, i.e., symbol 13 in Figure-5, because UE is not expected to change its UL transmission timing. Thus, one additional symbol after the reference signal needs to be muted. 
· Method#3: Introduce extended CP to cover the maximum time difference.

Not support (2): Lenovo, Ericsson
Ericsson: Not support, such dynamicity not feasible.
Lenovo: If SSB (CD or NCD) is used for gNB-to-gNB CLI measurements, the issue with timing misalignment at the victim gNB between SSB reception from aggressor gNBs and UL reception from served UEs can be handled by implementation.
· if SSBs are used for the CLI measurements, the victim gNB can obtain accurate reception timing from the received SSB itself, hence the SSB can be measured accurately.
· CLI measurements are not expected to be performed frequently, and hence the issue can be handled by avoiding UL scheduling on those symbols.

4.3 1st round discussion (Closed)
Proposal 2-1 
Proposed agreement
If spatial based schemes (beam nulling and beam pairing) are supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., NCD-SSB and periodic NZP CSI-RS 
· Information exchange of CLI-mitigation request
· Information exchange of recommended/restricted DL beam information and associated resource configuration
· Note: With separate-Tx/Rx antenna array at gNB, and if the aggressor gNB and victim gNB always use one antenna panel for transmission and the other one for reception, Beam Nulling performance may be degraded due to channel reciprocity impairment. However, if the antenna panel mapping relationship for transmission and reception can be changed, channel reciprocity can be guaranteed with additional hardware cost. 
Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Tejas, ETRI, Samsung, Nokia

	Not support
	Not Support


· 
	Companies
	Views

	Spreadtrum
	Agree in principle. But we think we should first decide whether both beam nulling and beam pairing are to be supported, because the third bullet is not necessary for beam nulling. In addition, the associated resource configuration in the third bullet is not clear to us, because the beam information is associated to some measurement resource, the exchange of associated resource configuration is duplicated. Finally, we don’t think beam nulling can be supported with all those three bullets since as note mentioned channel reciprocity can’t be achieved.

	NEC
	It is good to have the discussion on what needs to be specified for information exchange between gNBs but the type of solution also depends on which scheme we are going to support: beam nulling or beam pairing. Hence, we should try to make a decision on whether we will specify details for both solutions or only one of them.
Also, the Note seems to be out of place here because the subject of the discussion is gNb-gNB information exchange while Note refers to performance of individual schemes. We suggest to discuss this separately if required. 
Additionally, the exchange of beam information should not be limited to singular form of beam. It should include multiple beams so, recommend to change the wording as follows:
-	Information exchange of recommended/restricted DL beam(s) information and associated resource configuration

	Tejas
	Additional Enhancements required 

	Xiaomi
	As mentioned by Spreadtrum, it may be better to have separate discussion for Beam pairing and Beam nulling considering there may be some different specification impacts. Another way is to spell out the third subbullet is only for beam pairing to address Spreadtrum’s concern.
For the first sub-bullet, it better to delete the ‘i.e.’ part as we would discuss the details anyway.
For the second sub-bullet, not sure what kind of signalling need to be defined and what kind of functionality is pursued.

	ZTE
	For spatial based scheme, we think the measurement results should also include the channel information for beam nulling as the benefit is clear. The channel information exchange can ensure the beam nulling performance without additional hardware cost. Besides, considering the antenna deployment and the current CSI-RS configuration, we think the CSI port expansion should also be specified. Therefore, we have the following suggestion.
· Information exchange of measurement resource configuration, i.e., NCD-SSB and periodic NZP CSI-RS 
· CSI-RS expansion
· Information exchange of CLI-mitigation request
· Information exchange of channel information, recommended/restricted DL beam information and associated resource configuration
In addition, the purpose of the restricted beam should be clarified. is it a recommendation or command? For example, if a DL beam is restricted, whether this DL beam can be used by the aggressor gNB? In our understanding, it should be recommendation/reference since the victim gNB cannot control the aggressor gNB. Therefore, we suggest using low/high interference beam to avoid the confusion and misunderstanding.
The associated resource should also be clarified.

	Samsung
	Support in principle but need to discuss/better describe CLI mitigation request mechanism.

	QC
	Support both beam nulling for FR1 and beam pairing for FR2, which are important scheme for CLI handling and it is fine to discuss together. 
But need some clarification on Information exchange of CLI-mitigation request, which is not discussed in R18 and not quite clear on the motivation.

	Nokia, NSB
	We are fine with the proposal 2-1. We can discuss the details in the next step.
Regarding to the third bullet, the detail information can be further clarified. The added part by ZTE needs further clarification. We prefer original proposal.

	LG
	Generally fine with the proposal but tend to agree with Spreadtrum. It would be clearer if the beam nulling and beam pairing is separately discussed to prevent future ambiguity. For example, information exchange of CLI-mitigation request is dedicated for the beam nulling and the recommended/restricted(or prohibited) beam indication is for beam pairing.

	Ericsson
	Support in general for beam nulling, but many points not clear. 
1. For beam nulling, the RS configurations must be orthognonal. How are the CSI-RS configurations of different gNBs be orthogonal? Is this left to OAM configuration? If yes, why should there be an exchange of information between gNBs? and how frequently if the channel is stable. 
2. How to determine who is the Aggressor, and victim. This directly relates to the CLI mitigation request. 
3. The gNBs listening to the RS needs to pause/mute its DL transmissions. Is that left to gNB implementation?
4. Exchange of beams for Beam pairing – not clear and not practical. 
Therefore, we think that it might be beneficial to first down-scope and clarify various flavours of “beam nulling” and “beam pairing”. 


	vivo
	We think more operational feasibility on beam pairing needs to clarify. E.g how to decide the beam paring consideration there are multiple aggressors and victims.
In addition, similar as ZTE, we think it is important to exchange CLI measurement results.

	CATT
	We also prefer to separate beam nulling and beam paring. 

	NTT DOCOMO
	Although we are also supportive at least for “Information exchange of measurement resource configuration, i.e., NCD-SSB and periodic NZP CSI-RS” which is applicable to both beam nulling and beam pairing, it may be good to handle them separately as some companies suggested.
Regarding other potential information exchange listed in the proposal, we would like to further check if they intend dynamic exchange or semi-static exchange, as we have a concern on signaling overhead and complexity of operation.

	Sony
	We can support beam nulling but not beam pairing.  Hence we do not think both should be agreed together.  Suggest to split out the agreement as these two methods are different, notably beam nulling does not require the exchange of preferred/non-preferred DL beams.


Proposal 2-2
Proposed agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of semi-static SBFD time and frequency configuration

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Tejas, ETRI, xiaomi, Samsung, QC, Nokia/NSB, LG, vivo, Panasonic, CATT, IDC, DOCOMO, Sony

	Not support
	


· 
	Companies
	Views

	NEC
	The current scope is too small and should include other aspects such as exact resources that are used during SBFD; should not be limited in scope to a broad information. Possibly change to at least and also include additional details

	ZTE
	We support this proposal since the semi-static SBFD time and frequency configuration is the fundamental for coordinated scheduling in time and frequency for CLI handling. 

	Ericsson
	Ok to support extension of existing IE Intended UL DL configuration but needs clarification on exact details. 



Proposal 2-3
Proposed agreement
If non-transparent UL resource muting is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· PUSCH resource mapping
· UCI resource determination
· Power allocation in symbols with muted REs 
· Collision handling with DMRS/PTRS

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, Tejas, Xiaomi, Sony

	Not support
	NEC, Samsung, Nokia/NSB



	Companies
	Views

	NEC
	The current scope is too big in nature, a down selection is required to complete the associated work on time

	Tejas
	Additional Specification impact
•	Signaling of DL muting pattern to eliminate contamination of UL DMRS.
•	Signaling of UL muting pattern to eliminate the contamination of DL DMRS.
•	Signaling of DL muting pattern to UE for de-rate matching.

	ZTE
	The details of the UL resource muting pattern should be clarified. For example, the ZP CSI-RS resource like pattern or something else? In addition, we think the UL CI can also be used for UL muting as it can cancel the UL transmission, which has been supported by the UE. The only thing is to improve the indication granularity. Therefore, we think the enhanced UL CI should also be included.

	Samsung
	RAN4 specification impacts need to be captured:
PAPR, EVM and MPR requirements

	QC
	For further clarify that resource muting is applied as Rate-matching of PUSCH resources; also, want to clarify resource mapping for CP-OFDM and/or DFT-s-OFDM, so suggest the following edit:
· PUSCH resource mapping and rate matching when transform precoding is disabled and/or enabled. 

Also, share similar with SS on additional impact.

	LG
	Fine to discuss the details for the non-transparent UL resource muting. But if we understand correctly, this belongs to the channel and/or CLI measurement between gNBs, therefore measurement procedure is required also.

	Ericsson
	WE have an alternative proposal based on ZP PTRS which could reuse existing specification and has minimal spec. changes. 

	Sony
	Share similar views with Tejas that we need to also consider signaling aspect of the muting patterns and also some form of indication when/which UL transmission requires muting.



Proposal 2-4
Proposed agreement
Alt.1:
If UL Tx power control based schemes are supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Separate UE TX power control parameters with/without CLI  
Alt.2:
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1.
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support Alt.1
	Samsung, Nokia/NSB

	Support Alt.2
	New H3C, NEC, Tejas, ETRI, xiaomi, Panasonic, CATT, DOCOMO, Sony


· 
	Companies
	Views

	Spreadtrum
	We agree with this proposal. But we want to clarify that if Alt.2 is supported, does it mean the benefit of CLI handling on UL Tx power control is not convincing and we will discuss whether to support it by other motivation in AI 9.3.1.

	NEC
	During last session, power control schemes have been removed from the down selection list through an agreement.

	Tejas
	We don’t need to consider UL Tx power control for gNB-gNB CLI handling down-selection. We support discussing it separately as part of AI 9.3.1

	ZTE
	The motivation of the Alt.1 is that the separate UE Tx power control parameters with/without CLI is discussed in AI 9.3.3? If yes, we prefer to discuss this in AI 9.3.1 as it has been included this AI as one objective. If no, it seems there is no fundamental difference between Alt. 1 and Alt.2. We suggest that we can only agree that the separate UE Tx power control parameters can be discussed in AI 9.3.1. 

	Samsung
	Under 9.3.1

	Nokia, NSB
	We support Alt 1. The discussion in 9.3.1 cannot be fully flexible to support CLI dynamics.

	LG
	Okay in principle to further discuss based on the alternatives. If we understand correctly, no matter the UL power control is introduced or not, the uplink Tx power is totally controlled by the gNB, therefore we are going to add more flexibility to UL power control if the first alternative is supported. It would be good to be clarified.

	Ericsson
	Support Alt 2, but Alt 1 can be discussed for UE UE CLIor in 9.3.1.

	vivo
	Same question as Spreadtrum. Based on our understanding, it companies agree that UL tx power control based scheme is one promising scheme to handle gNB-to-gNB cochannel CLI, we can make down selection in 9.3.3 and more details can be discussed in 9.3.1.



4.4 2nd round discussion (Open)
Proposal 2-2
Proposed agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of semi-static SBFD time and frequency configuration

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, LG, Tejas, ZTE, Panasonic, Sony, Samsung, Nokia/NSB, ETRI, DOCOMO

	Not support
	


· 
	Companies
	Views

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 2-3
Proposed agreement (Version 1)
If non-transparent UL resource muting is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs 
Note: The existing reference signal time-frequency resource pattern, e.g., PT-RS, comb-2 SRS, are used as the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR

Proposed agreement (Version 2)
If non-transparent UL resource muting is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Option 1: Comb-2 SRS for both CP-OFDM and DFT-S-OFDM
· Option 2: Comb-2 SRS for DFT-S-OFDM and PT-RS for CP-OFDM
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs
Note: Consider pattern without adverse impact on PAPR

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C (prefer version1), LG (version 1), Sony (version 1)

	Not support
	Samsung


· 
	Companies
	Views

	LG
	It is our understanding that what the muting pattern will be is something we can discuss in details when non-transparent UL resource muting is supported. The important thing here is resource muting pattern is applied.

	Tejas
	We prefer Version 1. We are also okay Version 2, with the following changes
If non-transparent UL resource muting is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
-	Definition and indication of UL resource muting pattern
•	Option 1: Comb-2 SRS like pattern for both CP-OFDM and DFT-S-OFDM
•	Option 2: Comb-2 SRS like pattern for DFT-S-OFDM and PT-RS for CP-OFDM
•	Option 3: Other methods are not precluded

-	Collision with DMRS/PTRS
-	PUSCH resource mapping, i.e., rate-matching around the muted REs
-	UCI resource determination
-	Power allocation in symbols with muted REs
Note: Consider pattern without adverse impact on PAPR


	ZTE
	We prefer Alt.1. The muting pattern should be discussed carefully, which require more time. Therefore, the muting pattern should be generic at this stage.

	Sony
	This is the first time we discuss the muting pattern.  I think it is worth considering the muting patterns further.

	Samsung
	Prefer Alt.1
See need for discussion.
(1) In Alt.1 and Alt.2:
Note: Consider pattern without adverse impact on PAPR.
Impact on EVM and MPR requirements as function of allocation BW, modulation order and UL BWP config needs to be evaluated by RAN4. 
(2) In Alt.2 for
Option 1: Comb-2 SRS for both CP-OFDM and DFT-S-OFDM
Option 2: Comb-2 SRS for DFT-S-OFDM and PT-RS for CP-OFDM
It would make more sense to have Option 1 Comb-2 SRS and Option 2 (ZP-)PT-RS? The distinction is higher vs. less expected specification impact. 

	Nokia, NSB
	Prefer Alt 1 over Alt 2. However, we still think transparent muting in DMRS by gNB scheduling may works for this purpose. 
Regarding to PTRS, we don’t think PTRS is good enough for CLI measurement. 

	
	



Proposal 2-4
Proposed agreement
Alt.2:
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1.
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support Alt.1
	Samsung, Nokia

	Support Alt.2
	New H3C, LG, Tejas, Panasonic, Sony, ETRI, DOCOMO


· 
	Companies
	Views

	Tejas
	UL Tx power control enhancements can be discussed in AI 9.3.1.

	ZTE
	We prefer Alt.1.
The Alt.2 may give an impression that Tx power control based scheme is excluded in CLI. If we go to this way, the wording should be changed. For example, we can change ‘considered’ to ‘discussed’.


	Sony
	I thought we already agreed not to pursue gNB-gNB Tx power control in RAN1#116.

Agreement
gNB Tx power control based schemes are not considered in the down-selection of gNB-to-gNB co-channel CLI handling schemes.


	Nokia, NSB
	We still think UL power control is useful. But, if AI9.3.1 has enough scope to further discussion, we are fine with discussing this item together in AI9.3.1.

	ETRI
	Agreement 
gNB Tx power control based schemes are not considered in the down-selection of gNB-to-gNB co-channel CLI handling schemes.

Similar to the above agreement made in the previous meeting, we prefer not to consider UL Tx power control based schemes in the down-selection of gNB-to-gNB CLI handling schemes due to potential negative impacts (e.g., increased UE-to-UE CLI). Nevertheless, UL Tx power control enhancements, not for CLI handling purpose, can be discussed in AI 9.3.1.



5. UE-to-UE co-channel CLI handling schemes
In RAN#116, the following agreements was made for UE-to-UE CLI handling
	Agreement
Consider the following candidate UE-to-UE co-channel CLI handling schemes for further down-selection
· UE-to-UE co-channel CLI measurement and reporting
· Coordinated scheduling in time and/or frequency
· Spatial domain based schemes
· Power control based schemes
· Note: UE-to-UE co-channel CLI measurement and reporting can be the enablers for some of the above CLI handling schemes.
Agreement
For SBFD aware UEs, CLI measurements is performed within the active DL BWP and the following can be considered
· Method#1: UE measures RSSI within DL subband
· Method#2: UE measures RSRP of aggressor UE within UL subband
· Method#3: UE measures RSSI within UL subband
· Method#4: UE measures RSSI within guard band, if guard band exists
Note: If DL subband, UL subband or guard band is outside the active DL BWP, the above methods does not apply.
Note: Method#4 does not imply that guard band is explicitly configured.



5.1 Submitted proposals  
	Company
	Description

	Huawei, HiSilicon [1]
	Observation 8: L3 UE-to-UE CLI measurement based coordinated scheduling has similar DL average-UPT gain compared to L1 UE-to-UE CLI measurement based coordinated scheduling for all load levels.
Observation 9: For coordinated scheduling in time and/or frequency for UE-to-UE co-channel CLI handling, the specification impacts include introduction of UE-to-UE co-channel CLI measurement information exchange of measurement resource configuration and/or measurement reports between gNBs.
Observation 10: For UE-to-UE CLI handling, power control based schemes may not be feasible and necessary.
Observation 11: For L1/L2 UE-to-UE CLI measurement, the following options for measurement resource need to be studied
· Option 1: reuse existing channel(s)/signal(s)/measurement resource(s), such as SRS resource defined in Rel-16 for SRP-RSRP measurement, CLI-RSSI resource defined in Rel-16 for CLI-RSSI measurement, CSI-IM resource defined in existing CSI measurement for interference measurement
· Option 2: define new measurement signal(s)/resources
Observation 12: For L1/L2 UE-to-UE CLI measurement, how to measure UE-to-UE CLI and capture the measured results into CSI report needs to be studied
· Option 1: report the CLI implicitly by existing report quantities, such as CQI, SINR;
· Option 2: report the CLI explicitly by new report quantities, such as SRS-RSRP, CLI-RSSI;
Observation 13: For L1/L2 UE-to-UE CLI reporting, the detailed mechanism of semi-persistent and aperiodic needs to be studied and the necessity of event triggered reporting should be discussed.
Observation 14: For L1/L2 UE-to-UE CLI measurement, the CPU occupation for CLI report(s) needs be studied.
Observation 15: For L1/L2 UE-to-UE CLI measurement, the CSI computation time for CLI report(s) needs be studied.
Observation 16: For L1/L2 UE-to-UE CLI measurement, the priority of CLI report(s) needs to be studied.
Proposal 6: Spatial domain coordination is deprioritized for UE-to-UE co-channel CLI handling.
Proposal 7: UE Tx power control based schemes are not considered in the down-selection of UE-to-UE CLI handling.
Proposal 6: Support L3 based UE-to-UE CLI measurement and reporting with some necessary enhancements and deprioritize L1/L2 based UE-to-UE CLI measurement and reporting.
Proposal 7: For UE-to-UE CLI measurement, support Method #1 and Method #2.
· Method#1: UE measures RSSI within DL subband
· Method#2: UE measures RSRP of aggressor UE within UL subband
Proposal 8: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, consider Alt #1 or Alt #3.
· Alt #1: Separate CLI-RSSI measurement resources/reports in each DL subband
· Alt #3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands

	Spreadtrum [2]
	Proposal 11: The impact on legacy UEs in coexistence scenarios caused by enhancement of L1/L2 based UE-to-UE CLI measurement and reporting should be considered as one important factor for UE-to-UE CLI handling study.
Proposal 12: Do not support to specify L1/L2 based UE-to-UE CLI measurement and reporting.
Proposal 13: Check the effectiveness of spatial domain based schemes especially in mobility scenarios.
Proposal 14: Check the benefit and practicability of power control based schemes especially in mobility scenarios.
Proposal 15: Specify inter-subband UE-to-UE CLI measurement and reporting.

	InterDigital [3]
	Observation 1. Inter-subband UE-to-UE CLI measurement in SBFD DL subbands based on measuring over configured RB resources and averaging may result in down-estimation, as the subband-edge RBs experience higher CLI compared to RBs in the middle of the subband. 
Proposal 1. In UE-to-UE CLI measurement techniques, support all Methods agreed to be considered in RAN1 #116 (i.e., Methods #1-4)
Proposal 2. In UE-to-UE CLI-RSSI measurement techniques within active DL BWP, support measuring and reporting delta-CLI-RSSI based on differences in measured CLI-RSSI in subband-edge or guard-bands with measured CLI-RSSI in the middle of the DL subband. 
Observation 2. Considering the configuration of CLI-RSSI resources, separate resource configurations (Method #1) for non-contiguous resources would unnecessarily increase the configuration overhead for at least two times in supporting SBFD operations. 
Observation 3. Considering the configuration of CLI-RSSI resources, measuring and reporting CLI-RSSI in only one DL subband (Method #2) may result in down-estimation or over-estimation of overall CLI-RSSI, in case of non-symmetrical scheduling of UL resources. 
Observation 4. Considering the configuration of CLI-RSSI resources, measuring and reporting CLI-RSSI in non-contiguous resources across DL subbands (Method #3) allows different configuration of CLI-RSSI measurement such as frequency-selective and subband-edge specific CLI measurements.
Observation 5. Considering the configuration of CLI-RSSI resources, measuring and reporting CLI-RSSI in non-contiguous resources across DL subbands (Method #3) allows flexible CLI-RSSI reporting configurations such as single report, separate report, reporting only the DL subband with higher CLI-RSSI, or reporting differential value for the DL subband with lower CLI. 
Proposal 3. Support measuring and reporting CLI-RSSI in non-contiguous resources across DL subbands (Method #3), in order to enable more accurate and flexible CLI measurement and reporting configurations.
Observation 6. Techniques based on victim UE-initiated CLI reporting based on a configured condition or event could be used to enhance UE-to-UE interference mitigation.
Proposal 4. In addition to periodic type of CLI reporting, support the event based aperiodic CLI reporting. 
Observation 7. CLI estimation and reporting at a potential victim UE based on distinguishing aggressor UEs can be used for enhancing CLI mitigation at the UE and further optimal scheduling at the gNB. 
Proposal 5. Support enhancements to UE-to-UE co-channel CLI measurement based on supporting CLI measurement and reporting at the potential victim UE that includes distinguishing aggressor UEs. 
Observation 8. In the SBFD scenario, an UL transmission over a subband could cause significant UE-to-UE CLI leakage on the adjacent DL subband depending on the frequency gap between the UL RBs and DL RBs in each subband. 
Observation 9. As part of gNB implementation, the gNB may apply a downlink power backoff on some SBFD slots or symbols to deal with self-interference caused by the FD operation, which can impact to UE behaviours depending on the amount of power backoff. 
Proposal 6. Support dynamic UL power control mechanism at the aggressor UEs based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL, to mitigate the effects of the CLI dynamically.
Proposal 7. Support mechanisms to apply measurement skipping on some SBFD slots/symbols and power adjustment in deriving a CSI, depending on a level of dynamic power management occurred in the SBFD scenario.
Observation 10. L1/L2-based UE-to-UE CLI measurement could be used for performance enhancement by properly accommodating short-term CLI nature, for facilitating gNB adjusting UE scheduling, and for low latency.
Proposal 8. Support CSI reporting framework as baseline for L1/L2-based UE-to-UE CLI measurement and reporting. 
Proposal 9: Support UE to be configured with a flexible CLI measurement hypothesis for reporting, e.g., with or without cell-wise UL muting, to aid gNB to identify strong interferers either from the same cell or a neighbour cell, or based on a UE group.
Observation 11: Use of CLI measurement and reporting schemes can help the gNB schedule downlink and uplink UEs to reduce the effects of UE-to-UE CLI on downlink UE performance. 
Proposal 10. Support L1/L2-based UE-to-UE CLI measurement and reporting, utilizing a SINR-type metric for the CLI reporting. 
Observation 12. In spatial domain coordination, there are two aspects to be considered: 
· Preventive aspects, that is determining the victim and aggressor UEs beam pairs to be avoided.
· Beam pairing aspects, that is determining the gNB and victim UE beam pairs to be used based on directional CLI from the aggressor UEs. 
Proposal 11. Support preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs.
Proposal 12. Support CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.
Observation 13. Restricting one or more UL beam directions at the aggressor UE due to causing CLI on victim UEs, throughout all occasions of a configured UL transmission, could degrade the UL performance, as the aggressor UE may be restricted to transmit based on suboptimal UL beam directions.
Observation 14. Restricting one or more UL beam directions at the aggressor UE due to causing CLI on victim UEs, throughout all occasions of a configured UL transmission, could be unnecessary as the respective victim UEs may not be scheduled for DL reception in all corresponding configured UL occasions.
Proposal 13. Support methods to restrict UL beam directions for a configured UL transmission at an aggressive UE based on scheduled victim UEs, that is only for the occasions that a respective victim UE is scheduled for DL reception.
Observation 15. Since a general CSI/beam reporting in NR is not based on dynamic CLI-related information, a victim UE may unpredictably experience DL performance degradation if a UE-to-UE CLI occurs especially when an aggressor UE is served by a different serving gNB/TRP. 
Observation 16. An aggressor UE can be configured with a first UL beam direction and a second candidate UL beam direction, where the first UL beam direction can be used in case no CLI is caused, and the second candidate UL beam direction can be used in case CLI is caused. 
Proposal 14. Support a conditional CLI handling behaviour based on monitoring the beams at the victim UE side, where the condition can at least include a case when the victim UE detects a PDSCH reception failure, which initiates a subband-wise CLI measurement/reporting for a subband switching to avoid the CLI.
Proposal 15. Support CLI mitigation techniques based on configuring a second candidate UL beam direction at the aggressor UE to be used in case the UL transmission based on the first UL beam direction could cause CLI to other UEs.

	ZTE [4]
	Proposal 15: For SBFD aware UEs, the following measurements should be supported.
· Method#1: UE measures RSSI within DL subband
· Method#2: UE measures RSRP of aggressor UE within UL subband
· Method#3: UE measures RSSI within UL subband
Observation 14: The UE is difficult to derive the reception timing accurately for UE-to-UE CLI measurement without any information exchange, especially in the typical deployment, e.g., HetNet, of Rel-19 SBFD. 
Proposal 16: Timing alignment solution on measurement RS transmission for UE-to-UE CLI should be supported in Rel-19. 
· For example, exchange timing related information for reception of measurement RS. 
Observation 15: L1 based measurement and reporting can provide much low which can reflect the short-term interference and the change of interference better. 
Observation 16: If L1-based CLI reporting is supported, it requires CLI resource to be configured in the CSI-RS resource setting. 
Observation 17: If L1-based CLI reporting is supported, it requires a new configuration on the quantity to be configured in the CSI reporting configuration. 
Observation 18: If L1-based CLI reporting is supported, there is no specification impact to support periodic, semi-persistent or aperiodic CLI reporting and it requires to define the event for the event-triggered reporting. 
Observation 19: If L1-based CLI reporting is supported, it requires to define the UCI bit generation and the UCI bit generation for L1-RSRP can be reused.
Observation 20: If L1-based CLI reporting is supported, it requires to reuse the legacy method for multiplexing with other types of UCI, subband CLI reporting, UCI omission, priority for overlapping handling, CSI processing unit and CPU occupation rule and timeline related UE behaviour with adaptive specification change, if any.
Proposal 17: L1-based UE-to-UE CLI measurement and reporting should be supported for SBFD operation and the potential RAN1 specification impacts include:
· Configure CLI resources in the CSI-RS resource setting
· Configure new quantity in the CSI reporting configuration
· Define the event for event-triggered reporting 
· Define the UCI bit generation for CLI reporting
· Reuse legacy method on UCI multiplexing, subband CLI reporting, UCI omission, priority for overlapping handling, CSI processing unit and CPU occupation rule and timeline related UE behaviour
Observation 21: Wideband CLI measurement and reporting may fail to reflect the changes of inter-subband interference in different frequency resources. 
Proposal 18: For L1-based reporting, aperiodic reporting and reporting according to defined conditions should be supported to reduce the reporting overhead and measurement effort. 
FFS: whether/how the L1 reporting and L3 reporting for the CLI co-exist with each other.

	New H3C [5]
	Proposal 14: A new usage of the SRS resource can be introduced during the configuration of the SRS resource, which is CLI measurement, the SRS resource used for CLI can be configured to periodic, aperiodic and semi-persistent.
Proposal 15: The central controller can be used to coordinate the SRS resource configuration between different gNBs, the SRS resource is identified by gNB ID + SRS resource set ID + SRS ID or gNB ID + SRS resource ID.
Proposal 16：The SRS resource for CLI can be configured to cell-specific, UE-specific or group-common. There should be a trade-off between the resource efficiency and the measurement precision.
Proposal 17: The CLI reporting can be an independent reporting or a joint reporting together with legacy reporting, such as SR, HARQ ACK, CSI, and can be periodic or event-triggered. Each CLI reporting should be linked to a dedicated SRS configuration.
Proposal 18: The new reporting quantity SRS-RSRP and CLI-RSSI can be configured for CLI reporting.
Proposal 19: The CLI measurement results of all the interference gNB can be reporting in one single CLI reporting. The CLI measurement results related to one gNB has it unique result ID. For each CLI result, the SRS-RSRP related to the SRS resources should be sorted by the SRS resource ID, from smallest to largest.
Proposal 20: The PDSCH scheduling scheme should be considered in case of the overlapping with SRS for CLI. Two options are considered: No PDSCH scheduling or PDSCH RM. The scheduling scheme is determined by gNB.

	Vivo [6]
	Proposal 8: Compared to L3 UE-to-UE CLI measurement, the motivation to support L1 UE-to-UE CLI measurement needs to be further clarified.
Proposal 9: Coordination on SBFD configuration between gNBs can be considered for UE-to-UE co-channel CLI handling.
Proposal 10: For UE-to-UE inter-subband CLI measurement for SBFD, the following methods can be considered.
-	Method#1: victim UE measures RSSI within DL subband
-	Method#2: victim UE measures RSRP of aggressor UE within UL subband
Proposal 11: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following Alt #1 or Alt #2 is sufficient. 
-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband
-	Alt #2: CLI-RSSI measure/report in one DL subband only

	OPPO [7]
	Proposal 1: For inter-UE inter-subband CLI measurement, support RSSI measurement by victim UE within DL subband (Method #1).
Proposal 2: For UE-to-UE CLI-RSSI measurement/report across DL subbands, CLI-RSSI measurement resources/reports are separated per each DL subband.
Proposal 3: If L1/L2 CLI is supported, existing CSI measurement and report framework is reused as the baseline for UE-to-UE co-channel CLI measurement reporting framework.
· L1 CLI report quantity CLI-RSSI and SRS-RSRP can be newly-added in CSI report.
Proposal 4: A comparison of CSI measurement result against a threshold can be a trigger condition for L1/L2 CLI measurement/report.

	CATT [8]
	Observation 2: RSRP/RSSI measurements within UL subband /DL subband/guard band can be supported by existing specification.
Observation 3: The existing specifications is sufficient for UE-UE CLI-RSSI measurement/report across downlink subbands. 
Proposal 8: Support L1/L2 UE-to-UE CLI measurement and report.
Proposal 9: For L1/L2 UE-to-UE CLI measurement and report, consider the following aspects:
· Periodic, semi-persistent, aperiodic or event triggered reporting.
· Periodic, semi-persistent, or aperiodic measurement resource.
· SRS-RSRP and CLI-RSSI are the baseline metrics.
· Use measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16.
· Use existing CSI framework as baseline and further study reporting method, reporting priority, UCI omission rule, UCI bit sequence generation, CSI processing unit and CPU occupation rule, and CSI computation time.
Proposal 10: Support exchange of semi-static SBFD time and frequency configuration to enable coordinated scheduling for time/frequency resources.
Proposal 11: Spatial domain coordination to avoid/mitigate UE-to-UE CLI is not supported.
Proposal 12: Power control based solution to mitigate UE-to-UE CLI is not supported.

	Samsung [9]
	Proposal 8: For UE-to-UE co-channel CLI handling, support L1/L2 based UE CLI measurement and reporting.
Proposal 9: For UE-to-UE co-channel CLI measurement and reporting, support L1 aperiodic CLI reports.
Proposal 10: For UE-to-UE co-channel CLI measurement and reporting, support associated spatial domain information in FR2-1.
Proposal 11: Support at least Method#2, UE measures CLI-RSRP of aggressor UE within the UL subband.

	CMCC [10]
	Observation 10: For L1/L2 based UE-to-UE CLI measurement and reporting, it is unnecessary for victim UEs to know the resource type of SRS/RSSI resources for aggressor UEs.
Observation 11: It should be guaranteed by gNB implementation that there is(are) aggressor UE(s) transmitting on the resources where the victim UE measures the UE-to-UE CLI.
Proposal 16: Among the candidate UE-to-UE co-channel CLI handling schemes agreed in the last meeting, focus on the L1/L2 based UE-to-UE CLI measurement and reporting. 
Proposal 17: For UE-to-UE CLI measurement in SBFD, exclude Method#1, i.e., victim UE measures RSSI within DL subband. It is unnecessary to discuss the potential enhancements for UE-to-UE CLI measurement and report regarding non-contiguous measurement resources in DL subbands in the WI phase.
Proposal 18: Consider new L1/L2 measurement resource configurations for L1/L2 based UE-to-UE CLI measurement.
Proposal 19: For measurement resource configurations, SRS resource sets with a new usage, e.g., “CLI measurement” can be configured to victim UEs, where each SRS resource set consists of one or multiple SRS resources which are associated with the SRS transmitted by the aggressor UEs.
Proposal 20: Explicitly define new report quantities in the existing CSI reporting framework for L1/L2 based UE-to-UE CLI measurement and reporting, e.g., 
· L1-CLI-RSSI 
· List of RS index with large enough UE-to-UE CLI (e.g., CLI-RSRP>Th1), and/or list of RS index with small enough UE-to-UE CLI (e.g., CLI-RSRP<Th2)
· The RS index lists may be reported via separate bitmap or via joint coding.
· The threshold Th1 or Th2 may be configured by gNB, or determined and reported by UE.
· M strongest L1-SRS-RSRP with the corresponding SRI can be optionally reported, where M is pre-configured by high level
Proposal 21: Similar to CMR and IMR resources configured in IE CSI-ReportConfig, define a new resource set for CLI measurement, e.g., named “resourcesForCLI-Measurement” in IE CSI-ReportConfig and link it to SRS/RSSI measurement resources, e.g., the SRS resource set with usage “CLI measurement”.
Proposal 22: Aperiodic CLI reporting on aperiodic SRS/RSSI resources is not preferred because gNB not only needs to trigger the SRS/signal transmission of aggressor UE, but also needs to trigger the CLI measurement and reporting of victim UE.

	MediaTek [11]
	Observation 1: It is possible to have a scenario where SRS transmission toward the gNB is not frequent enough to allow up to date CLI measurement and reporting in SBFD operation.
Observation 2: Having dedicated SRS transmissions solely for the purpose of CLI measurement can support fast, reliable, and more accurate SRS-RSRP measurement and reporting.
Observation 3: The specification impact of dedicated SRS Resources for CLI measurement is minimal since the existing SRS resource set configuration can be directly reused.
Observation 4: With dedicated SRS resources for UE-to-UE CLI measurement, reusing the existing SRS power control loop can result in a higher transmit power consumption
Observation 5: Allowing low power SRS transmissions intended for CLI measurement can reduce power consumption as well as inter-cell interference.
Observation 6: The resource overhead cost is avoided when uplink subband resources of a SBFD slot is used for CLI-RSSI measurement
Observation 7: CLI-RSSI measurement on uplink subband can help to identify individual aggressor UEs by allowing measurements on finer RB Groups of the uplink subband.
Observation 8: Allowing autonomous detection and reporting of UE-to-UE CLI can ensure faster and more reliable CLI reporting in SBFD operation.
Observation 9: Autonomous monitoring, detection and reporting of UE-to-UE CLI can serve as a mechanism for a UE to protect itself against nearby aggressor UEs.
Observation 10: Muting the first symbol in a SBFD slot succeeding a DL-only slot avoids the resource overlap between uplink and downlink resources. This removes the possibility of any uplink transmission on the SBFD slot interference with downlink reception on the DL-only slot.
Proposal 7: Support configuration of new SRS Resource Sets which provides SRS configuration to be used for SRS transmission intended for CLI measurement.
Proposal 8: Support low power SRS transmission for inter-UE CLI measurement when using dedicated SRS resources for UE-to-UE CLI measurement.
Proposal 9: For low power SRS transmission, allow the UE to adjust the measured UE-to-UE CLI value for efficient CLI reporting.
Proposal 10: Support CLI measurement on finer RB Groups on the uplink subband of SBFD slots.
Proposal 11: Support CSI-IM based inter-UE CLI-RSSI measurement. For this method, the UE measures the total interference in the CSI-IM resources in SBFD slot and its preceding DL-only slot and report difference between them as the actual inter-UE CLI experienced by the UE.
Proposal 12: Support mechanisms to enable autonomous monitoring, detection and reporting of UE-to-UE CLI by a UE.
Support muting of the first UL symbol in the first SBFD slot after a non-SBFD (DL-only) slot.

	Xiaomi [12]
	Observation 1: CSI and CQI may bring high calculation complexity with non-linear operations.
Observation 2: The gNB-to-gNB CLI level may be varied among different Tx-Rx beam pairs.
Observation 3：Once the NTA,offset of aggressor UE is obtained, the time offset between DL reception timing and CLI-RS arrival timing can be determined by victim UE.
Observation 4：Considering that the NTA,offset is aligned per TAG, all the serving cells within the TAG will suffer gNB UL/DL transition time violating if zero NTA,offset is configured.
Proposal 2: For L1/L2 based UE-to-UE CLI measurement, at least periodic and aperiodic CLI measurement resource should be supported.
Proposal 3: For L1/L2 based UE-to-UE CLI reporting, at least periodic and aperiodic CLI reporting should be supported.
Proposal 4: For L1/L2 based CLI reporting, the event-triggered reporting can be further considered.
Proposal 5: For L1/L2 based UE-to-UE CLI measurement and reporting, the configuration can be realized via updating CSI-ReportConfig:
· Adding CLI measurement resources as components of CSI-ReportConfig.
· Adding CLI-RSRP and CLI-RSSI as components of reportQuantity.
· Adding event-triggered reporting as a component of reportConfigType.
Proposal 6:  Subband CLI reporting can be considered for UE-to-UE CLI mitigation.
Proposal 7:  For inter-UE inter-subband CLI measurement, the following three methods should be supported:
· Method#1: victim UE measures RSSI within DL subband
· Method#2: victim UE measures RSRP of aggressor UE within UL subband
· Method#3: victim UE measures RSSI within UL subband 
· Method#4: UE measures RSSI within guard band, if guard band exists
Proposal 8: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, 
· Alt#1 and Alt#2 are automatically supported by existing specifications.
· Alt#3 can be suspended until non-contiguous CSI-RS resource allocation across DL subbands is settled.
Proposal 9: Beam based CLI measurement for UE-to-UE CLI mitigation needs to be further justified. 
Proposal 10: Deprioritize the UL power enhancement for UE-to-UE CLI handling in 9.3.3.

	Transsion Holdings [13]
	Proposal 1: Support Rx beam configuration for the L1/L2/L3 based UE-to-UE CLI measurement.
Proposal 2: For L1/L2 based UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resources should be supported.
Proposal 3: For L1/L2 based UE-to-UE CLI reporting, periodic, semi-persistent, or aperiodic reporting should be supported.
Proposal 4: For UE-to-UE CLI handling, the power control based schemes should be deprioritized in Rel-19.

	Panasonic [14]
	Proposal 4: When Rel.16 UE-to-UE CLI measurement is reused for CLI measurement for SBFD aware UEs, averaging/filtering of the CLI measurement should be carried out only in the same property.
Proposal 5: The following should be discussed for L1-based CLI reporting:
· Conjunction between CLI measurement metrics and CSI measurement metrics
· Report fields of SRS-RSRP/CLI-RSSI for CLI report
Proposal 6: Subband-based CLI measurement and reporting for UE-to-UE CLI handling should be supported.
Proposal 7: Triggering mechanism for aperiodic CLI measurement and reporting should be discussed.
Proposal 8: Beam-based UE-to-UE CLI measurement should be discussed considering the system/measurement/reporting overhead, UE complexity and necessity of limiting TCI states.

	Ericsson [15]
	Observation 27	UE-UE CLI is a lesser problem than gNB-gNB CLI and optimizations for the former is not expected to increase SBFD performance drastically.
Observation 28	UE-UE CLI only becomes severe when the devices are in close proximity to each other.
Observation 29	L1 RSSI measurements offer limited insight because they fail to distinguish between co-channel and adjacent channel CLI for UE-UE CLI mitigation. This information would be useful to make a more effective scheduling decision oriented to avoid CLI.
Observation 30	For UE-UE CLI measurements, there is a need for SBFD-aware UEs to ignore the SBFD configuration while doing these measurements, especially for Methods #2, #3, and #4.
Proposal 12	It may be beneficial to leverage Rel-18 Positioning enhancements to identify position of UEs. This can help identify UEs at risk of causing or being affected by UE-UE CLI. Enhancing RSSI reports with positional data could aid in implementing effective UE-UE CLI mitigation strategies.
Proposal 13	RAN1 to reuse existing L3 based UE-UE CLI measurement with enhancements for measurements and reporting.
Proposal 14	For UE-UE CLI mitigation schemes, do not support information exchange of SRS configuration and/or UE timing information.

	NEC [16]
	Proposal 11: Specify L1 based UE-UE CLI measurements and reporting.
Proposal 12: The configuration information for UE-to-UE L1 CLI measurement should include a list of TCI states for beam-based CLI measurements.
Proposal 13: The UE-to-UE L1 CLI report configuration/indication information should include K (K>=1) TCI states with the highest L1-SRS-RSRP, L1-SINR, or L1-CLI-RSSI.
Proposal 14: Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead. The RS for UE-UE and gNB-gNB interference measurement can be orthogonal in order to achieve this goal.
Proposal 15: Only consider Method#1 (victim UE measures RSSI within DL subband) and Method#2 (victim UE measures RSRP of aggressor UE within UL subband) for inter-UE CLI handling schemes specification.
Proposal 16: Only consider Alt#1 (separate CLI-RSSI measurement resources/reports in each DL subband) and Alt #2 (CLI-RSSI measure/report in one DL subband only) for specification for CLI measurement methodologies.
Proposal 17:
· Consider the CSI report size enhancement for SBFD operation and different types of CLI interference
· Consider the non-uniform CLI bandwidth in inter-subband CLI measurement/report 
Proposal 18:
· Consider following steps to specify inter-gNB coordination requirements for UE-UE CLI handling.
· Request from gNB1 to gNB2 to trigger CLI-RS transmissions from one or more UEs connected to gNB2.
· Indication from gNB2 to gNB1 about CLI measurement resources to use for identifying the interfering UEs.
· Indication from gNB1 to gNB2 about the identity of the interfering UEs of gNB2.
Proposal 19:
· Prioritize UE Tx power adjustment-based solutions for UE-UE CLI handling.
Proposal 20:
· RAN1 to discuss whether to develop a unified UE Tx power adjustment solution covering different use cases or to specify different mechanisms for the identified use cases. Consider the following use cases for consideration.
· UE Tx power adjustment to counter the gNB self-interference when a UE is performing UL Tx during SBFD symbols. 
· UE Tx power adjustment UEs when gNB is experiencing large CLI from neighbor gNBs DL transmissions.
· UE Tx power adjustment UEs for UE-UE CLI handling.
Proposal 21:
· Differentiation of the BFR caused by CLI with the beam blockage is needed. 
· Eliminating the effect of the CLI on BFR for BFD and NBI should be considered.


	Apple [17]
	Proposal 1: UE is RRC configured with M (M is subject to UE capability) CLI resources per active BWP within the SBFD symbol, where time domain CLI measurement resource configuration shall indicate at which slots and which symbols within that slot, CLI measurement is expected.
Proposal 2: UE is indicated about which CLI measurement resource(s) or resource set(s) are activated/triggered as follows:
· through DL MAC-CE for semi-persistent CLI resources
· through UE specific DCI or GC-DCI for aperiodic CLI resource(s)
Proposal 3: If UE is aperiodically indicated to report CLI, each CLI report occasion may cover O CLI measurement occasions, where O>=1 and is subject to UE capability.
Proposal 4: AP-CLI reporting can be indicated through DL-DCI scheduling PDSCH, where CLI report and HARQ-ACK for PDSCH are sent over the same PUCCH resource indicated by DL DCI.
Proposal 5: DL CLI indication, e.g., based on DL-PI, indicates which symbols were impacted by cross-link interference from aggressor UE(s). 
Proposal 6: To assure symbol level alignment at victim UEV, aggressor UEA is indicated to hold two different TAs:
one TA for symbols on which TRP is doing legacy TDD, another TA for symbols on which TRP is doing SBFD or dynamic TDD.

	Lenovo [18]
	Observation 2-4: Inter-cell inter-UE CLI measurement ad reporting is an essential enabler for inter-UE CLI mitigation at the aggressor side.
Observation 2-5: If inter-cell inter-UE CLI measurement and reporting is specified, the gNBs can reuse inter-gNB resource and beam coordination schemes for handling inter-UE CLI as well.
Observation 2-6: Inter-cell inter-UE CLI measurement and reporting is required for UE power-control-based schemes.
Proposal 2-11: RAN1 to start discussion on inter-gNB information exchange for inter-cell inter-UE CLI measurement and reporting in RAN1#116-bis even as further discussions on down-selection among candidate schemes are still in progress.
Proposal 3-14: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
Proposal 3-15: Study benefits and mechanisms for sharing SRS resources among UEs in the aggressor cell.
Proposal 3-16: For the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations should be studied.
Proposal 3-17: To handle SRS reception timing misalignment in UE-to-UE CLI measurements, support signaling and information exchange for assisting the victim UE with SRS reception timing and/or indicating to the aggressor UE the SRS transmission timing.
Observation 3-2: Observed interference level may vary significantly depending on Rx beams and Rx antenna panels.
Proposal 3-18: Support spatially differentiated CLI measurement and reporting. 
Proposal 3-19: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, support Alt#3 of the agreement made in TR 38.858. 
· Alt#3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands
Proposal 3-20: For L1/L2 based UE-to-UE co-channel CLI measurement and reporting, study periodic/aperiodic/semi-persistent CLI reporting over PUCCH or PUSCH. 
Proposal 3-21: Support inter-UE CLI handling by joint aggressor UEs and preferred Tx beams indication.

	Nokia [19]
	[bookmark: _Toc163237800]Proposal 16: Measuring UE-to-UE inter-subband CLI-RSSI over the DL subband(s) (Method #1) should be de-prioritized in Rel-19
[bookmark: _Toc163237802]Proposal 17: Support the power ratio between CLI measured over the UL subband and over the guardband(s) as a new CLI metric.
[bookmark: _Toc163237803]Proposal 18: Existing CLI-RSSI measurement resource configuration can be re-used to indicate the measurement resources over the guardbands.
[bookmark: _Toc163237804]Proposal 19: The gNB can indicate the CLI measurement resources over the guard bands by 1) introducing a new dedicated resource type, e.g., guardBand-ResourceConfigCLI, or 2) assigning a wideband CLI-RSSI resource that the UE autonomously assigns to guardband(s) and UL subband measurement resources.
[bookmark: _Toc163237809]Proposal 20: Support L1/L2-based co-channel UE-to-UE CLI measurement and reporting. 
[bookmark: _Toc163237810]Proposal 21: Support both CLI-RSSI and SRS-RSRP as metrics for L1/L2-based co-channel CLI measurement and reporting. 	
[bookmark: _Toc163237811]Proposal 22: CLI-RSSI and SRS-RSRP measurement resources support periodic, semi-persistent and aperiodic configurations.
[bookmark: _Toc163237812]Proposal 23: Support semi-persistent, aperiodic, and event-triggering configurations for CLI reporting.
[bookmark: _Toc163237814]Proposal 24: A UE can derive the UE-to-UE CLI measurement resources as the CSI-RS overlapping with the UL subband.
[bookmark: _Toc158985262][bookmark: _Toc158985449][bookmark: _Toc158985324][bookmark: _Toc158985639][bookmark: _Toc159152278][bookmark: _Toc158985887][bookmark: _Toc158985512][bookmark: _Toc158985765][bookmark: _Toc158985576][bookmark: _Toc158985702][bookmark: _Toc158985386][bookmark: _Toc158985828][bookmark: _Toc163237815]Proposal 25: CLI-related metric can be independently reported or integrated as part of existing CSI metrics.
[bookmark: _Toc163237816]Proposal 26: Support dynamic indication of the measurement resources via DCI for aperiodic CLI measurements.
[bookmark: _Toc163237817]Proposal 27: Support the introduction of mini-subbands measurements for CLI-RSSI based measurements.
[bookmark: _Toc163237819]Proposal 28: Support criteria for L1/L2 event triggering reporting that relate to the DL channel quality. At least the following should be considered:
· [bookmark: _Toc163237820]Consider the decoding rate of the DL signals as a criterion for triggering the reporting.
· [bookmark: _Toc163237821]CLI events based on absolute CLI power level can be enhanced by introducing dynamic adaptation of the threshold according to the DL channel quality.
· [bookmark: _Toc163237822]Allow fast L1 signaling for CLI problem indication.

[bookmark: _Toc163237823]Proposal 29: For inter-cell UE-to-UE CLI measurements, the exchange of the SRS configuration between gNBs is needed to properly configure the SRS-RSRP measurements. Otherwise, the SRS-based CLI measurements functionality is not fully implementable.
[bookmark: _Toc163237825]Proposal 30: Enhance the CLI reporting by including the time information, e.g., slot index, in addition to the CLI power level.
[bookmark: _Toc163237827]Proposal 31: Enhance the UE power control for UE-to-UE CLI handling UE to reduce transmit power according to UE-specific interference conditions
[bookmark: _Toc163237828]Proposal 32: Support UEs to report ACLR/IBE level to gNB for assisting in the estimation of the UE-to-UE CLI. 
[bookmark: _Toc163237829]Proposal 33: Support UEs to report a secondary PHR for SBFD UL slot. 
[bookmark: _Toc163237833]Proposal 34: The gNB can provide timing information to the victim UE to perform accurate intra-cell SRS-RSRP CLI measurements.


	Sony [20]
	Proposal 10: Support L1/L2 based UE-UE CLI measurement and reporting.
Proposal 11: Support finer frequency granularity for CLI measurement and reporting, by dividing the BWP or the victim subband into smaller frequency blocks, where CLI measurement and reporting are performed on each frequency block.
Proposal 12: If UE is allowed to measure in the UL subband, then at least information exchange on SRS is supported.
Proposal 13: UE measurements of DL beam CLI can be for FFS.
Proposal 14: UE power control enhancement for CLI handling is not considered further.

	ETRI [21]
	Observation 1: to ensure accurate RSRP and channel measurement using CLI-RS, it is necessary to consider adjusting the aggressor UE’s transmission timing of CLI-RS and/or victim UE’s reception timing of CLI-RS.
Proposal 1: For UE-to-UE CLI handling in SBFD operation, both RSSI and RSRP can be considered as CLI measurement quantities, and for CLI reference signal (CLI-RS), at least SRS should be introduced for its ability to estimate timing difference.
Proposal 2: L1/L2-based UE-to-UE CLI measurement and reporting should be prioritized, as it facilitates gNB scheduling of intra-cell DL UE and UL UE pair for SBFD operation and reduces latency.
Proposal 3: SRS resource(s) for UE-to-UE CLI measurement should be configured to be cell-specific as the baseline.
Proposal 4: It is necessary to investigate specification impacts for timing alignment issues for UE-to-UE CLI measurement and reporting (e.g., timing synchronization between victim UE and aggressor UE for CLI-RSRP measurement, victim UE’s two different reception timings for CLI-RS and DL) and include it as a potential specification impact in the table (Proposal 3-2a) where applicable.

	Charter Communications [23]
	Observation 1: Rel. 16 CLI management does not specify relevant information exchange among gNBs for UE-to-UE CLI management, e.g., SRS configuration parameters.
Proposal 1: Relevant information exchange among gNBs is supported for efficient UE-to-UE CLI management:
· Information exchange on SRS configuration
· Information exchange of semi-static SBFD time and frequency configuration	
Observation 2:  In case of partial overlap of BWPs, the victim UE receives only a part of the SRS transmitted by the aggressor UE for measurement of CLI RSRP leading to mismatch in how the SRS sequence is filled by the aggressor and how SRS sequence is interpreted by the victim. 

Observation 3:  When aggressor and victim UE are operating at different numerology, discrepancy arises in the transmitted and received SRS numerologies  that will affect the accuracy of CLI RSRP measurement. 
Proposal 2: Further study the following SRS related information exchange between gNBs for efficient UE-to-UE CLI measurement: a. Numerology of transmission of SRS and b.  A reference point for CLI RSRP measurement.
Observation 4: In Rel. 16, the gNB cannot configure a UE to measure/report CLI using beam sweeping/ different Rx beams
Proposal 3: Support gNB configuring different Rx beams for UE-to-UE CLI RSSI/RSRP measurement.
Observation 5: Tx beam configuration enhancements might be required to support Rx beam enhancements for UE-to-UE CLI measurement on different Rx beams. E.g., same SRS/RSSI resources are transmitted repeatedly with same Tx beam to facilitate CLI measurement on different Rx beams.
Proposal 4: Tx spatial domain enhancements are supported for UE-to-UE CLI management to facilitate  CLI measurement on different Rx beams.
Proposal 5:  Support separate UE-to-UE CLI measurement report corresponding to different receive beams.
Observation 6: In case of L3 measurement and reporting of UE-to-UE CLI, the latency of  measurement and reporting will be increased at the UE and gNB side.
Proposal 6: Support  L1 based UE-to-UE CLI measurement on periodic and aperiodic resources.
Proposal 7: Support L1 based UE-to-UE CLI reporting, with further studies on the following
· Aperiodic
· Periodic
· Event triggered
Proposal 8: Support UE-to-UE CLI RSSI measurement where the RSSI resources are restricted only within DL subband overlapping with the DL BWP.
Proposal 9: For UE-to-UE CLI RSRP measurement, the reporting of CLI can be done in the following ways:
· The UE reports RSRP measured in the uplink subband
· The UE reports a CLI metric for the downlink subbands that is derived from the RSRP measured in the uplink subband. This is based on a UE capability to  derive the  CLI metric for the downlink subbands from the  RSRP measured in the uplink subband.
Proposal 10: For UE-to-UE CLI RSSI measurement, support separate CLI-RSSI measurement resources and reports in each downlink subband.

	CEWiT [24]
	Observation 1: Rel. 16 CLI management does not specify relevant information exchange among gNBs for UE-to-UE CLI management, e.g., SRS configuration parameters.
Proposal 1: Relevant information exchange among gNBs is supported for efficient UE-to-UE CLI management:
· Information exchange on SRS configuration
· Information exchange of semi-static SBFD time and frequency configuration	
Observation 2:  In case of partial overlap of BWPs, the victim UE receives only a part of the SRS transmitted by the aggressor UE for measurement of CLI RSRP leading to mismatch in how the SRS sequence is filled by the aggressor and how SRS sequence is interpreted by the victim. 
Observation 3:  When aggressor and victim UE are operating at different numerology, discrepancy arises in the transmitted and received SRS numerologies  that will affect the accuracy of CLI RSRP measurement. 
Proposal 2: Further study the following SRS related information exchange between gNBs for efficient UE-to-UE CLI measurement: a. Numerology of transmission of SRS and b.  A reference point for CLI RSRP measurement.
Observation 4: In Rel. 16, the gNB cannot configure a UE to measure/report CLI using beam sweeping/ different Rx beams.
Proposal 3: Support gNB configuring different Rx beams for UE-to-UE CLI RSSI/RSRP measurement.
Observation 5: Tx beam configuration enhancements might be required to support Rx beam enhancements for UE-to-UE CLI measurement on different Rx beams. E.g., same SRS/RSSI resources are transmitted repeatedly with same Tx beam to facilitate CLI measurement on different Rx beams.
Proposal 4: Tx spatial domain enhancements are supported for UE-to-UE CLI management to facilitate  CLI measurement on different Rx beams.
Proposal 5:  Support separate UE-to-UE CLI measurement report corresponding to different receive beams.
Observation 6: In case of L3 measurement and reporting of UE-to-UE CLI, the latency of  measurement and reporting will be increased at the UE and gNB side.
Proposal 6: Support  L1 based UE-to-UE CLI measurement on periodic and aperiodic resources.
Proposal 7: Support L1 based UE-to-UE CLI reporting, with further studies on the following
· Aperiodic
· Periodic
· Event triggered
Proposal 8: Support UE-to-UE CLI RSSI measurement where the RSSI resources are restricted only within DL subband overlapping with the DL BWP.
Proposal 9: For UE-to-UE CLI RSRP measurement, the reporting of CLI can be done in the following ways:
· The UE reports RSRP measured in the uplink subband
· The UE reports a CLI metric for the downlink subbands that is derived from the RSRP measured in the uplink subband. This is based on a UE capability to  derive the  CLI metric for the downlink subbands from the  RSRP measured in the uplink subband.
Proposal 10: For UE-to-UE CLI RSSI measurement, support separate CLI-RSSI measurement resources and reports in each downlink subband.

	Qualcomm [25]
	Proposal 1: Propose certain changes related to L1/L2 based UE-to-UE co-channel CLI measurement and reporting related to Proposal 3-2a (UE to UE CLI handling) of R1-2401635:
· Change 1) We suggest having L1/L2 based UE-to-UE co-channel CLI measurement and reporting under scheme of “UE-to-UE co-channel CLI measurement and reporting” instead of “coordinated scheduling”. Because for intra-cell L1/L2 based UE-to-UE co-channel CLI measurement and reporting, it does not require coordinated scheduling between gNBs for UE-to-UE co-channel CLI measurement and reporting.
· Change 2) In addition, we suggest separating L1/L2 based UE-to-UE co-channel CLI measurement and reporting schemes to at least two schemes: CLI either explicitly captured in SRS, CLI-RSSI and/or implicitly captured in CQI, L1-SINR with adding CLI IMR. The table captures both schemes; however, the two schemes indeed have different spec impact. For example, if CLI is implicitly captured, then there shall be no spec impact on report quantity, UCI multiplexing, CPU computation rule and timeline.
· Change 3) Lastly, operational details shall capture “facilitate gNB adjusting UE scheduling” in first bullet as it was captured in TR 38.858 together with short term interference measurement and low latency. 
The suggested edits are highlighted in yellow:
	UE-to-UE co-channel CLI handling schemes
	Potential specification impact
	Performance evaluations
	Operational details

	UE-to-UE co-channel CLI measurement and reporting
	· L1/L2 based UE-to-UE co-channel CLI measurement and reporting
· Measurement resources
· Implicitly scheme: Periodic, semi-persistent, or aperiodic, e.g., CLI-IMR
· Explicit scheme: Periodic, semi-persistent, or aperiodic, e.g., SRS-RSRP, CLI-RSSI
· Measurement reporting:
· Implicitly scheme: reuse CQI, L1-SINR as in current spec 
· Explicit scheme: reporting quantity, e.g., SRS-RSRP, CLI-RSSI
· Periodic, semi-persistent, aperiodic and event-triggered reporting on PUCCH/PUSCH
· Subband CLI reporting 
· UCI multiplexing priority rule, CPU occupation rule, timeline and related UE behavior
	Section 7.4.3 of TR 38.858
Coordinated scheduling based on L3 UE-UE CLI measurement has similar DL average-UPT gain compared to coordinated scheduling based on L1 UE-UE CLI measurement for all load levels.

Section 2.2.1 of R1-2400689 [11]
· The use of a L1/L2 measurement and reporting (Scheme 2) provides the gNB with a more accurate picture of current UE-to UE CLI, allowing the gNB to carefully select an optimal pairing of downlink and uplink Ues that minimizes the impact of UE-to-UE CLI on downlink Ues. This in turn improves downlink performance when compared to Scheme 1 – loss drops from 38% to 15.5% for low load, and from 47% to 28% for medium load, respectively.  
	· L1/L2 based UE-to-UE CLI measurement can be optimized for short term interference measurement and low latency and facilitate gNB adjusting UE scheduling.
· The above does not imply that L3 based measurement and reporting cannot be used for similar purposes.



Proposal 2: Support following schemes in the table:
· L1/L2 based UE-to-UE co-channel CLI measurement and reporting
· coordinated scheduling in time and frequency domain
· Rx beam configuration for the L1/L2/L3 based UE-to-UE CLI measurement
· UE power control based scheme
Proposal 3: Support RAN1 specification of enhancements of co-channel CLI measurement and reporting in R19 work item:
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· Use existing CSI framework as the baseline
Proposal 4: RAN1 considers specifying one or both schemes for CLI measurement and report: 
· Scheme 1: Explicitly capture CLI in separate new CLI reportQuantity metrics, e.g. SRS-RSRP and CLI-RSSI
· Potential spec impact: separate CLI resources and new reportQuantity configuration 
· Scheme 2: Implicitly capture CLI in existing CSI report e.g. via existing CQI and L1-SINR metrics
· Potential spec impact: enhance existing CSI framework by adding configuration of IMR dedicated for inter-UE CLI in a CSI-ReportConfig
Proposal 5: Support RAN1 to specify UE Rx beam (QCL-D) configuration and indication per CLI measurement resource (e.g. for top X DL beams or active DL beams) for enabling CLI-aware gNB beam management for CLI mitigation, as enhancement of CLI measurement and reporting.
Proposal 6: Support to specify information exchange between gNBs for UE-to-UE CLI measurement resource configuration including time/frequency resources and beam indication.
Proposal 7: Support to specify CLI measurement method #1 as baseline, additionally support method #2/3.
· FFS: Method #4 at least with a UE capability.
Proposal 8: For SBFD aware UEs, CLI measurements is performed within the active DL BWP and the following can be considered
· Method#1: UE measures RSSI only at RSSI frequency resources within DL usable PRBs
· Method#2: UE measures RSRP of aggressor UE only at SRS-RSRP frequency resources within UL usable PRBs but within DL BWP
· Method#3: UE measures RSSI only at CLI-RSSI frequency resources within UL usable PRBs but within DL BWP
· Method#4: UE measures RSSI within guard band, if guard band exists only at CLI-RSSI frequency resources outside the DL and UL usable PRBs but within DL BWP.

Proposal 9: For CLI-RSSI measurements within DL subband, support to discuss Alt #1 and Alt #3. 
Proposal 10: For Alt#3, UE implicitly determines the non-contiguous frequency resources for CLI-RSSI measurement in the DL subband(s). The non-contiguous CLI frequency resource could implicitly be determined by the UE by excluding some frequency resources based on SBFD indication. 
Proposal 11: For Alt#3, when UE is configured to measure and report CLI-RSSI based on non-contiguous CLI-RSSI resource in SBFD symbols, the UE may report single wideband RSSI measurement or per-DL-subband CLI-RSSI measurements.


	NTT DOCOMO[26]
	Proposal 6: L1/L2 based UE-to-UE CLI measurement and reporting should be considered to obtain the instantaneous interference information.
Proposal 7: Method #1 : UE measures RSSI within DL subband should be considered as a baseline for CLI measurement within active DL BWP.
Proposal 8: Separate CLI-RSSI measurement in each DL subband should be considred.
Proposal 9: Spatial domain coordination method such as based on report of CLI measurement results with spatial domain information should be considered.
Proposal 10: Separate power control for SBFD and non-SBFD symbols for UE-to-UE CLI  handling should be jointly discussed with that for gNB-to-gNB CLI handling, and no specification impact is expected.

	LG [27]
	Proposal 3. For L1/L2 CLI measurement and report reusing CSI framework, at least following is enhanced.
· CLI measurement resource, i.e., CLI-RSSI resource and SRS resource is linked to CSI report configuration
· CLI measurement metric, i.e., CLI-RSSI and SRS-RSRP dedicated to CLI measurement is introduced in the CSI report configuration
Proposal 5. For UE-to-UE co-channel CLI handling schemes, followings are supported;
· UE-to-UE co-channel CLI measurement and reporting, especially L1/L2 based CLI measurement/report reusing CSI framework
Coordinated scheduling, especially semi-static SBFD time and frequency configuration exchange between gNBs
Observation 8. For details of UE-to-UE co-channel CLI measurement and report, L1/L2 based CLI measurement reporting based on CSI framework is considered;
· Applicable scenario
· Inter-/intra-cell UE CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· Reduced DL retransmission according to low SINR due to inter-UE CLI
· CLI report latency is reduced severely
· Accurate CLI of reported time can be obtained by not applying L3 filtering
· Potential specification impact in RAN1 and RAN3
· CLI measurement resource enhancement
· Periodic/semi-persistent/aperiodic measurement resource configuration
· SBFD specific resource configuration
· CSI report configuration enhancement to include CLI measurement resource and quantity
· gNB/UE implementation complexity
· CPU occupancy at UE side
· Operation details
· Based on timely manner reported CLI can be used at gNB, how to handle it is up to gNB implementation (E.g., aggressor-victim UE pair-based scheduling, link direction alignment of potential group of aggressor-victim UE pairs)
Observation 9. Compared to the sub-case#1 (i.e, no inter-UE CLI handling), packet size with 0.5Mbytes for DL, about 40-45 DL resource utilization,
· with inter-UE CLI handling based on L1/L2 based CLI measurement and report, mean, 5%ile, 10%ile, 15%ile, 50%ile and 95%ile values of DL UE average throughput is enhanced 0.33%, 19.7%, 23.75%, 8.24%, 0.39% and 0.67%, respectively.
Observation 10. Compared to the inter-UE CLI handling based on L3 CLI measurement and report, packet size with 0.5Mbytes for DL, about 40-45 DL resource utilization,
· with inter-UE CLI handling based on L1/L2 based CLI measurement and report, mean, 5%ile, 10%ile, 15%ile, 50%ile and 95%ile values of DL UE average throughput is enhanced or degraded 0.44%, 15.98%, 20.50%, 10.23%, -0.04% and 0.46%, respectively.
Observation 11. In Urban Macro scenario, DL UE average throughput of 5%ile, 10%ile and 15%ile of UE is enhanced when inter-UE CLI is handled based on L1/L2 based CLI measurement and report.
Observation 12. When performing scheduling for victim DL UEs to avoid UL UEs causing severe CLI,
· Using inter-UE CLI handling based on L1/L2 based CLI measurement and report is beneficial to improves the DL throughput performance of DL UEs.
Observation 13. For details of spatial domain-based solution, Rx beam configuration for CLI measurement is considered;
· Applicable scenario
· Inter-/intra-cell UE-to-UE CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· Reduced DL reception failure according to low SINR due to inter-UE CLI
· Potential specification impact in RAN1 and RAN3
· Anything related to L1/L2 CLI measurement
· gNB/UE implementation complexity
· CPU occupancy at UE side
· Rx beam change at UE side between CLI measurement and data reception
· UE capability related to simultaneous data reception and CLI measurement (if needed)
· Operation details
· Same as L1/L2 CLI measurement/report
Observation 14. For details of power control-based solution, separate power control parameter of UE Tx power control is considered;
· Applicable scenario
· Inter-/intra-cell UE-to-UE CLI handling
· Aligned/unaligned SBFD configuration between gNBs, including TDD
· Performance benefit (based on analysis and/or evaluation)
· DL received SINR boosting when aggressor UE Tx power reduction is applicable
· Potential specification impact in RAN1 and RAN3
· Anything related to L1/L2 CLI measurement and report
· Dynamic UE Tx power control
· gNB/UE implementation complexity
· Dynamic UE Tx power control at UE side
· Operation details
· When aggressor UE cannot reduce power to successful reception at gNB, performance benefit can be degraded.

	Google [28]
	Proposal 8: Specify L1/L2-based UE-UE CLI measurement and reporting
Proposal 9: Allow CLI reporting on PUCCH/PUSCH and allow PUCCH to be transmitted on UL SBFD sub-bands .
Proposal 10: Inter-UE CLI measurement and reporting mechanisms should prioritize UE complexity reduction. This includes minimizing CLI measurement and reporting frequency and optimizing signaling overhead.

	WILUS [29]
	Proposal 2: It should be further investigated for UE-to-UE co-channel CLI measurement and reporting at aggressor UE side for UE-to-UE co-channel CLI handling.
Proposal 3: IEs (information elements) of L1/L2 UE-to-UE co-channel CLI measurement and reporting can be included in CSI reporting configuration (i.e., CSI-ReportConfig) with new report quantities to measure and report UE-to-UE co-channel CLI.
Proposal 4: We propose to consider UL power control-based solution for UE-to-UE co-channel CLI handling based on L1/L2 UE-to-UE co-channel CLI measurement and reporting at aggressor UE side.
· Existing UL power control parameter set can be reused. 
Proposal 5: Although separate UL power control parameters based on co-channel CLI are configured/indicated, it should be further investigated how to maintain power consistency across PUSCH transmissions or PUCCH transmissions with and without co-channel CLI if DMRS bundling is configured as enabled for a UE.



5.2 Summary
Companies shared their views on UE-to-UE co-channel CLI handling schemes. Based on the companies’ input, spatial domain based schemes, coordinated scheduling in time and/or frequency based schemes, power control based schemes and UE-to-UE co-channel CLI measurements and reporting were discussed. For discussion in this meeting, moderator recommends to focus on the further details of these schemes for UE-to-UE co-channel CLI handling. Note that UE-to-UE co-channel CLI measurements and reporting can be the enablers for some of other CLI handling schemes.

5.2.1 Coordinated scheduling in time and/or frequency based schemes
Similar to the discussion for gNB-to-gNB co-channel CLI handling, coordinated scheduling in time and/or frequency are widely proposed by companies for UE-to-UE co-channel CLI handling. 
The main specification impact identified is similar to gNB-to-gNB co-channel CLI handling, i.e., exchange semi-static SBFD time and frequency configuration among gNBs. 

5.2.2 Spatial domain based schemes
Spatial domain based schemes are proposed for UE-to-UE co-channel CLI handling by CEWiT, InterDigital Inc, Samsung, Lenovo, LG, NEC, Panasonic, Qualcomm, NTT DOCOMO, Sony
CEWiT: Support gNB configuring different Rx beams for UE-to-UE CLI RSSI/RSRP measurement. Tx spatial domain enhancements are supported for UE-to-UE CLI management to facilitate  CLI measurement on different Rx beams. Support separate UE-to-UE CLI measurement report corresponding to different receive beams.
Sumsung: For UE-to-UE co-channel CLI measurement and reporting, support associated spatial domain information in FR2-1.
InterDigital: 
Support preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs.
Support CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.
Support methods to restrict UL beam directions for a configured UL transmission at an aggressive UE based on scheduled victim UEs, that is only for the occasions that a respective victim UE is scheduled for DL reception.
Support a conditional CLI handling behaviour based on monitoring the beams at the victim UE side, where the condition can at least include a case when the victim UE detects a PDSCH reception failure, which initiates a subband-wise CLI measurement/reporting for a subband switching to avoid the CLI.
Support CLI mitigation techniques based on configuring a second candidate UL beam direction at the aggressor UE to be used in case the UL transmission based on the first UL beam direction could cause CLI to other UEs.
Lenovo: If inter-cell inter-UE CLI measurement and reporting is specified, the gNBs can reuse inter-gNB resource and beam coordination schemes for handling inter-UE CLI as well.
Support spatially differentiated CLI measurement and reporting.
Support inter-UE CLI handling by joint aggressor UEs and preferred Tx beams indication.
LG: For details of spatial domain-based solution, Rx beam configuration for CLI measurement is considered;
NEC: The configuration information for UE-to-UE L1 CLI measurement should include a list of TCI states for beam-based CLI measurements.
· The UE-to-UE L1 CLI report configuration/indication information should include K (K>=1) TCI states with the highest L1-SRS-RSRP, L1-SINR, or L1-CLI-RSSI.
Panasonic: Therefore, for UE-to-UE CLI measurement, Tx beam of aggressor UE may be transparent to UE and only TCI states of victim UE for PDSCH reception could be also valid with less overhead.
Qualcomm: Support RAN1 to specify UE Rx beam (QCL-D) configuration and indication per CLI measurement resource (e.g. for top X DL beams or active DL beams) for enabling CLI-aware gNB beam management for CLI mitigation, as enhancement of CLI measurement and reporting.
DOCOMO: Spatial domain coordination method such as based on report of CLI measurement results with spatial domain information should be considered.
Sony: UE measurements of DL beam CLI can be for FFS.

Not support/deprioritized: CMCC, CATT, Huawei, Hisilicon
CMCC: It was described in TR38.858 that this method may require victim UE to measure CLI with different Rx beams for different Tx beams from aggressor UE, which may increase measurement complexity. The effectiveness of the coordination method can vary based on user mobility and channel variation.
CATT: Spatial domain coordination to avoid/mitigate UE-to-UE CLI is not supported.
· the DL/UL throughput performance of victim/aggressor UE will be degraded
· additional UE measurement complexity and spec work will be introduced if beam level UE-to-UE CLI measurement is supported
Huawei, Hisilicon: Spatial domain coordination is deprioritized for UE-to-UE co-channel CLI handling.

Specification impact
The potential specification impact includes UE Rx beam configuration, beam-based CLI measurement and reporting. The moderator’s understanding is that this is a further enhancement on top of L1/L2 or L3 based UE-to-UE co-channel CLI measurement and reporting. 

5.2.3 Power control based schemes
Power control based schemes are discussed for UE-to-UE co-channel CLI handling by some companies.
· UE Tx power control based schemes
Support (4): NEC, Nokia, WILUS, LG
NEC: Prioritize UE Tx power adjustment-based solutions for UE-UE CLI handling. RAN1 to discuss whether to develop a unified UE Tx power adjustment solution covering different use cases or to specify different mechanisms for the identified use cases. Consider the following use cases for consideration.
· UE Tx power adjustment to counter the gNB self-interference when a UE is performing UL Tx during SBFD symbols. 
· UE Tx power adjustment UEs when gNB is experiencing large CLI from neighbor gNBs DL transmissions.
· UE Tx power adjustment UEs for UE-UE CLI handling.
Nokia: Enhance the UE power control for UE-to-UE CLI handling UE to reduce transmit power according to UE-specific interference conditions. Support UEs to report ACLR/IBE level to gNB for assisting in the estimation of the UE-to-UE CLI. Support UEs to report a secondary PHR for SBFD UL slot.
[bookmark: _Hlk127567184]WILUS: We propose to consider UL power control-based solution for UE-to-UE co-channel CLI handling based on L1/L2 UE-to-UE co-channel CLI measurement and reporting at aggressor UE side.
Existing UL power control parameter set can be reused. Although separate UL power control parameters based on co-channel CLI are configured/indicated, it should be further investigated how to maintain power consistency across PUSCH transmissions or PUCCH transmissions with and without co-channel CLI if DMRS bundling is configured as enabled for a UE.
LG: Observation 14. For details of power control-based solution, separate power control parameter of UE Tx power control is considered.
Not support/deprioritize (7)：Huawei, Hisilicon, CATT, Xiaomi, Sony, DOCOMO, Transsion Holdings
Huawei, Hisilicon: For UE-to-UE CLI handling, power control based schemes may not be feasible and necessary.
CATT: Power control based solution to mitigate UE-to-UE CLI is not supported
To mitigate the UE-to-UE CLI, UL power control based solution was proposed in SI. RAN1 studied whether/how to enhance UL power control mechanism, but no conclusion was achieved. Considering reducing aggressor UL transmitting power to mitigate UE-to-UE CLI will lead to reduced UL coverage, power control based solution is not preferred.
Xiaomi: Deprioritize the UL power enhancement for UE-to-UE CLI handling in 9.3.3.
To be specific, the aggressor UE should reduce its UL transmission power. In this case, information exchange on uplink power control information is needed among gNBs. The overhead of information exchange increases. Besides, information exchange delay should also be carefully considered. Proper UL power adjustment is difficult to be achieved as the UE-to-UE CLI fluctuates with dynamic scheduling situations.
Sony: UE power control enhancement for CLI handling is not considered further.
DOCOMO: It can be beneficial to improve UL performance of victim UEs with boosting UL Tx power. However, it would also degrade the DL performance of aggressor UEs, because of the increase of CLI interference. Thus, separate power control for UE-to-UE CLI and gNB-to-gNB CLI should be jointly considered, and we expect no specification impact for the scheme.
Transsion Holdings: For UE-to-UE CLI handling, the power control based schemes should be deprioritized in Rel-19.
This approach may have implications for the UL performance and coverage. Furthermore, additional specification impacts, such as PHR reporting and separate power control parameters in SBFD and non-SBFD symbols, are foreseen.

5.2.4 UE-to-UE co-channel CLI measurement
Similar to discussion of gNB-to-gNB co-channel CLI meausurement, UE-to-UE co-channel CLI measurement are widely discussed by companies. The main specification impact is to enable the aforementioned three kinds of methods (i.e., spatial domain based schemes, coordinated scheduling in time and/or frequency based schemes, power control based schemes). The following aspects are mainly discussed.
· Issue#1: Whether support L1/L2 based UE-to-UE co-channel CLI measurement and reporting or L3 based UE-to-UE co-channel CLI measurement and reporting
· L1/L2 based UE-to-UE co-channel CLI measurement and reporting
Support: Apple, CATT, CEWiT, CMCC, ETRI, Google Inc, InterDigital Inc, Lenovo, LG, MediaTek, NEC, New H3C, ZTE, Xiaomi, WILUS, Samsung, Sony, Transsion Holdings, Nokia, Qualcomm, NTT DOCOMO
The arguments for L1/L2 based UE-to-UE co-channel CLI measurement include short term interference measurement and lower CLI measurement latency. 
The evaluation results from Interdigital Inc show that when compared to L3 based UE-to-UE co-channel CLI measurement, downlink performance loss of L1/L2 based UE-to-UE co-channel CLI measurement drops from 38% to 15.5% for low load, and from 47% to 28% for medium load, respectively. The performance gain can be up ~20%.
The evaluation results from LG show that when compared to L3 based UE-to-UE co-channel CLI measurement, with inter-UE CLI handling based on L1/L2 based CLI measurement and report, mean, 5%ile, 10%ile, 15%ile, 50%ile and 95%ile values of DL UE average throughput is enhanced or degraded 0.44%, 15.98%, 20.50%, 10.23%, -0.04% and 0.46%, respectively.
Not support: Huawei, HiSilicon, Spreadtrum, vivo, Ericsson
Huawei observed that L3 UE-to-UE CLI measurement based coordinated scheduling has similar DL average-UPT gain compared to L1 UE-to-UE CLI measurement based coordinated scheduling for all load levels. They proposed to Support L3 based UE-to-UE CLI measurement and reporting with some necessary enhancements and deprioritize L1/L2 based UE-to-UE CLI measurement and reporting.
Spreadtrum argued that when co-existing with legacy UEs who can only provide measurement results L3 measurement, there could be performance impact to legacy UEs from SBFD aware UEs where the L1/L2 measurement is not in-time. They proposed that the impact on legacy UEs in coexistence scenarios caused by enhancement of L1/L2 based UE-to-UE CLI measurement and reporting should be considered as one important factor for UE-to-UE CLI handling study. They do not support to specify L1/L2 based UE-to-UE CLI measurement and reporting.
Vivo: The main argument to support L1/L2 based measurement is that it can obtain short term CLI and faster CLI measurement and reporting so that gNB can perform faster adaptation on scheduling. However, current CSI measurement and reports can also be used to reflect the short-term interference and it can be very flexible. For example, gNB can get one CQI with CLI and another CQI without CLI, so that gNB can get the information on CLI level. They proposed that the motivation to support L1 UE-to-UE CLI measurement needs to be further clarified.
Ericsson observed that UE-UE CLI is a lesser problem than gNB-gNB CLI and optimizations for the former is not expected to increase SBFD performance drastically. UE-UE CLI only becomes severe when the devices are in close proximity to each other. Ericsson also mentioned that L1/L2 based scheme is not scalable when there are a lot of UEs and operational details are not clear. Ericsson proposed RAN1 to reuse existing L3 based UE-UE CLI measurement with enhancements for measurements and reporting.

For L1/L2 based UE-to-UE co-channel CLI measurement and reporting, the following detailed issues are discussed by companies:
· Measurement related issues
· Measurement/reporting resource(s)
SRS resource/CLI-RSSI measurement resource
Similar to the Rel-16 CLI handling, SRS resource and CLI-RSSI measurement resource are proposed by most companies as baseline measurement resources for UE-to-UE co-channel CLI measurement. Beam-level measurement resources are proposed by companies which support spatial domain based scheme. 
In addition, New H3C, MediaTek Inc, CMCC and MediaTek propose to introduce new usage for the SRS resource intended for UE-to-UE co-channel CLI measurement. 
Others
NEC proposed to consider unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement to reduce the RS overhead.
MediaTek Inc proposed to support CSI-IM based UE-to-UE CLI measurement. For this method, the UE measure the total interference in the CSI-IM resources in SBFD slot and its preceding DL-only slot and report difference between them as UE-to-UE CLI

· Issue 1-2: Reporting related issues
· Measurement and reporting metric(s)
SRS-RSRP/CLI-RSSI
SRS-RSRP and CLI-RSSI were proposed by most companies as the baseline metrics for L1/L2 UE-to-UE co-channel CLI measurement and reporting. 
Beam-level measurement reporting are proposed by companies which support spatial domain based scheme. 
CQI/SINR
Qualcomm proposed to consider implicitly capture CLI in existing CSI report e.g. via existing CQI and L1-SINR metrics. Interdigital also proposed to utilize a SINR-type metric for the CLI reporting for L1/L2-based UE-to-UE CLI measurement and reporting. While Xiaomi thinks CSI and CQI measurement may bring high calculation complexity with non-linear operations.

· Reporting time-domain type
Periodic, semi-persistent, aperiodic were proposed by most companies which for L1/L2 UE-to-UE co-channel CLI measurement and reporting. Some companies also proposed to support event triggered reporting, such as CATT, CEWiT, InterDigital, New H3C, Xiaomi, Nokia.

· Subband-based CLI reporting
Xiaomi, OPPO, InterDigital, NEC, Panasonic, DOCOMO, Nokia and MediaTek proposed to consider subband CLI reporting.
Xiaomi: Subband CLI reporting can be considered for UE-to-UE CLI mitigation.
OPPO: To be more explicit, report quantity CLI-RSSI and SRS-RSRP can be newly-added in CSI report associated with its measurement resource, which can be reported in subband with existing report quantities because the CLI may be non-uniform across different subband.
InterDigital, Inc: In UE-to-UE inter-subband CLI measurement techniques, consider measurement resources and reporting configurations for subband-edge CLI measurement. 
NEC: Consider the CSI report size enhancement for SBFD operation and different types of CLI interference.
Consider the non-uniform CLI bandwidth in inter-subband CLI measurement/report. 
Panasonic: Subband-based CLI measurement and reporting for UE-to-UE CLI handling should be supported.
DOCOMO: Subband CLI reporting (Similar to subband CSI).
Nokia: Support the introduction of mini-subbands measurements for CLI-RSSI based measurements.
[bookmark: _Ref159066394][bookmark: _Ref158996118]MediaTek: Support CLI measurement on finer RB Groups on the UL subband of SBFD slots. CLI-RSSI measurement on uplink subband can help to identify individual aggressor UEs by allowing measurements on finer RB Groups of the uplink subband.
[image: ]

· Others issues
In addition, at least the following issues were also identified by companies for further study.
· Reporting priority
· UCI omission rule
· UCI bit sequence generation
· CSI processing unit and CPU occupation rule 
· CSI computation time

· Support L3 based UE-to-UE co-channel CLI measurement and reporting (4): 
Support: Ericsson, Huawei, Hisilicon, Vivo, Spreadtrum
The arguments for L3 based UE-to-UE co-channel CLI measurement include less specification impact which is supported by existing specification and similar performance with L3 based UE-to-UE co-channel CLI measurement. The evaluation results from Huawei, Hisilicon show that L3 UE-to-UE CLI measurement based coordinated scheduling has similar DL average-UPT gain compared to L1/L2 UE-to-UE CLI measurement based coordinated scheduling for all load levels.
[bookmark: _Toc163247371]Ericsson: RAN1 to reuse existing L3 based UE-UE CLI measurement with enhancements for measurements and reporting.
Huawei, Hisilicon: Support L3 based UE-to-UE CLI measurement and reporting with some necessary enhancements and deprioritize L1/L2 based UE-to-UE CLI measurement and reporting.
Vivo: Compared to L3 UE-to-UE CLI measurement, the motivation to support L1 UE-to-UE CLI measurement needs to be further clarified. 
Spreadtrum Communications: Do not support to specify L1/L2 based UE-to-UE CLI measurement and reporting.
The impact on legacy UEs in coexistence scenarios caused by enhancement of L1/L2 based UE-to-UE CLI measurement and reporting should be considered as one important factor for UE-to-UE CLI handling study. In addition, there will be specification impacts on periodic, semi-persistent and aperiodic measurement resources definition and periodic, semi-persistent and aperiodic measurement reporting.

In addition, several companies also proposed to support configuration of SRS resources and semi-static SBFD time and frequency configuration. While, Ericsson proposed not to support information exchange of SRS configuration.

· Issue#2: SBFD specific measurement issue
Issue#2-1: Measurement behavior within the active DL BWP
Agreement
For SBFD aware UEs, CLI measurements is performed within the active DL BWP and the following can be considered
· Method#1: UE measures RSSI within DL subband
· Method#2: UE measures RSRP of aggressor UE within UL subband
· Method#3: UE measures RSSI within UL subband
· Method#4: UE measures RSSI within guard band, if guard band exists
Note: If DL subband, UL subband or guard band is outside the active DL BWP, the above methods does not apply.
Note: Method#4 does not imply that guard band is explicitly configured.

For Method#1, CATT, CEWiT, Ericsson, InterDigital Inc, NEC, ZTE, Vivo, Xiaomi, OPPO, Qualcomm, NTT DOCOMO proposed to support it. While, CMCC, Nokia propose to exclude or deprioritize Method#1.
For Method#2, CATT, CEWiT, InterDigital Inc, NEC, ZTE, Vivo, Xiaomi, Samsung, Nokia, Qualcomm proposed to support it.
For Method#3, CATT, InterDigital Inc, ZTE, Xiaomi, Nokia, Qualcomm propose to support it. 
For Method#4, CATT, InterDigital Inc, Xiaomi, Nokia proposed to support it. While ZTE, Qualcomm propose to exclude or deprioritize Method#1.

Issue#2-2: Measurement reporting across DL subbands
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following methods are discussed by companies. Note that Alt #1 and Alt #2 are supported in existing specifications.
[bookmark: MCCQCTEMPBM_00000228]-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband.
[bookmark: MCCQCTEMPBM_00000229]-	Alt #2: CLI-RSSI measure/report in one DL subband only.
[bookmark: MCCQCTEMPBM_00000230]-	Alt #3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands.

For Alt #1, CATT, CEWiT, NEC, Vivo, Xiaomi, OPPO, Qualcomm, NTT proposed to support it. 
For Alt #2, NEC, Vivo, Xiaomi, Qualcomm propose to support it.
For Alt #3, InterDigital Inc, Lenov, Vivo propose not to support it.

· Issue#3: Timing alignment issue for UE-to-UE co-channel CLI and channel measurement
Support (5): ZTE, Nokia, Sony, Apple, ETRI
Apple: To assure symbol level alignment at victim UEV, aggressor UEA is indicated to hold two different TAs:
· one TA for symbols on which TRP is doing legacy TDD, another TA for symbols on which TRP is doing SBFD or dynamic TDD.
ERTI: It is necessary to investigate specification impacts for timing alignment issues for UE-to-UE CLI measurement and reporting (e.g., timing synchronization between victim UE and aggressor UE for CLI-RSRP measurement, victim UE’s two different reception timings for CLI-RS and DL) and include it as a potential specification impact in the table (Proposal 3-2a) where applicable.
Lenovo: To handle SRS reception timing misalignment in UE-to-UE CLI measurements, support signalling and information exchange for assisting the victim UE with SRS reception timing and/or indicating to the aggressor UE the SRS transmission timing.
ZTE: Timing alignment solution on measurement RS transmission for UE-to-UE CLI should be supported in Rel-19. 
· For example, exchange timing related information for reception of measurement RS. 
Nokia: The gNB can provide timing information to the victim UE to perform accurate intra-cell SRS-RSRP CLI measurements

Not support (2): Ericsson, Xiaomi
Ericsson: For UE-UE CLI mitigation schemes, do not support information exchange of SRS configuration and/or UE timing information. 
Xiaomi: In order to improve the accuracy of CLI measurement at victim UE side, aligned NTA,offset can be configured among neighboring cells. With the knowledge of NTA,offset  associated with aggressor UE, the misalignment between CLI-RS arriving time and DL timing at victim UE can be handled by UE implementation.


5.3 1st round discussion (Closed)
Proposal 3-1
Proposed agreement
Alt.1: Explicit scheme
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement
· Rx beams configuration for UE-to-UE CLI measurement
· Measurement reporting
· Periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· New report quantities: SRS-RSRP, CLI-RSSI, RS indexes
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority for overlapping handling
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours

Alt.2: Implicit scheme
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource, i.e., CLI-IMR
· Measurement reporting
· Periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Reuse existing report quantities, i.e., CQI, L1-SINR
· CSI measurement procedure integrating CLI measurement

Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support 
	New H3C, ETRI (Alt. 1) xiaomi(alt 1), Samsung (Alt.1), QC (Alt1), Nokia/NSB (Alt1) , Panasonic (Alt.1), CATT, IDC (Alt1), Sony

	Not support 
	



	Companies
	Views

	Spreadtrum
	We think the intention of this proposal is to list the specification impacts for two schemes of L1/L2 based CLI measurement and reporting. But we think we should discuss the two schemes firstly and decide which parts are necessary. 

	NEC
	Suggest to first discuss and conclude the main differences (fundamentally) between explicit and implicit schemes (and possible downselection) and then continue with further details.

	Xiaomi
	The main bullet for alt 1 is too strong. Whether and which aspects in the list will be specified highly depend on the detail design. We cannot say RAN1 recommend something at the second WI meeting without further discussion. We propose to rewording the main bullet of alt 1 like:
Alt.1: Explicit scheme
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended considered to be specified 


	ZTE
	We prefer Alt.2. If the P/SP/AP resource is configured, there is no need to configure the purpose of the SRS since it is obvious that this resource (e.g., SRS) is used for measurement. 
In addition, we think the coexistence of the L1/L2 based UE-to-UE CLI report and the L3 report should also be discussed and specified. 

	LG
	It is our understanding that even we reuse the existing report quantities, (e.g., CQI, L1-SINR) it is still a new measurement for CLI which was not reported before, which means things listed in Alt.1 are also needed for Alt.2.
It seems generic difference between Alt. 1 and Alt. 2 is whether to introduce new metric or reuse existing one. And it should be noted that if SRS-RSRP is not introduced, aggressor – victim UE pair cannot be revealed therefore all other inter-UE CLI handling schemes cannot be applied for. CQI and L1-SINR or any other existing metric based report includes all kinds of interferences.

	Ericsson
	Prefer reusing existing measurement resources and quantities and enhancing L3 reporting without L3 filtering. 

	vivo
	If L1/L2 CLI is supported and new metric is introduced, RAN4 spec impact on defining CLI measurement accuracy is also needed. 


	CATT
	We think some of the details need more discussions, e.g. whether to have Rx beam configuration for UE-UE CLI measurement and RS indexes as report quantity.

	ZTE2
	After the clarification from FL online, we think our preference is Alt.1. For the measurement resource, we don’t think the last sub-bullet is essential for L1/L2 based report. It can also be applied to L3 report. We think it can be discussed separately.


Proposal 3-2
Proposed agreement
If L1/L2 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement 
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting, e.g., CLI measurement above a configured threshold for a configured number of times
· CLI reporting qualities, i.e., SRS-RSRP, CLI-RSSI, RS indexes
Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C,  xiaomi, Samsung, QC with edits, Nokia (in principle), Sony

	Not support
	


· 
	Companies
	Views

	Spreadtrum
	This proposal is confused for us. Does this proposal is based on Alt.1: Explicit scheme of Proposal 3-1? If so, we don’t think the second bullet is the whole parts compared with Proposal 3-1.

	NEC
	The current scope needs to specify the exact channel resources that are used for this measurements and configurations

	ZTE
	Similar as the previous proposal, the two sub-bullets under measurement resources are duplicated and we think the only first one is enough.

	QC
	We support in general with a couple of edits:
1. Suggest removing “the configured number of times”, which needs more discussion and clarification.
2. For measurement resources, and for event triggered reporting, suggest removing “aperiodic measurement resource”, which is not for event triggered.
3. Suggest adding “CLI reporting qualities and corresponding CLI-resource ID, i.e., SRS-RSRP, CLI-RSSI, RS indices”

	Nokia,NSB
	We are generally fine with the proposal. We can also discuss later about the option to combine the CLI reporting with CSI reporting. 

	LG
	For event triggered report, the container of the report should be specified also.

	vivo
	If event triggered based reporting is supported, multiplexing between CLI reports and other UL transmissions, e.g. PUCCH and PUSCH needs to be considered.




Proposal 3-3 
Proposed agreement
If coordinated scheduling in time and/or frequency based schemes are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Information exchange of semi-static SBFD time and frequency configuration
Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, ETRI, Samsung, QC, Nokia, LG, vivo, Panasonic, CATT, IDC, DOCOMO, Sony

	Not support
	


· 
	Companies
	Views

	Spreadtrum
	Agree with this proposal in general. But want to clarify whether this proposal is only for inter-cell cases? If so, we think the UE-to-UE measurement results should also be exchanged.

	NEC
	as we are already discussing a similar proposal for gNB-gNB CLI mitigation, we need to clarify what is the main difference here. For example, it is not clear that this information exchange is between which nodes (gNB->gNB or gNB->UE). Also, whether this involves exchange of UE specific or cell specific SBFD configuration?

	ZTE
	Support. This is similar as the coordinated scheduling for gNB-to-gNB CLI handling.

	Nokia, NSB
	This may be the same proposal for gNB-gNB CLI handling. 

	Ericsson
	Support if its same as coordinated scheduling for gNB gNB CLI handling 

	Sony
	I thought the exchange of SBFD configuration belongs to gNB-gNB coordinated scheduling item.  It isn’t really clear where the line is drawn, since scheduling is performed at the gNB.



Proposal 3-4
Proposed agreement
Alt.1:
If UL Tx power control based schemes are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Separate UE TX power control parameters with/without CLI 
Alt.2:
UL Tx power control based schemes are not considered in the down-selection of UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1.
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, NEC (alt 1) xiaomi(alt 2), Nokia/NSB (alt1), vivo(alt1) , Panasonic (alt 2), CATT (Alt 2)

	Not support
	


· 
	Companies
	Views

	Spreadtrum
	The same views with Proposal 2-4.

	NEC
	Only support Alt1

	ZTE
	The same comments as above for gNB-to-gNB CLI handling (Proposal 2-4). 

	Nokia, NSB
	Power control based on UE’s CLI measurement, UE’s ACLR/IBE capability is useful to compromise interference and performance. 

	LG
	Similar view with proposal 2-4. It is our understanding that no matter the power control is enhanced to mitigate CLI, it is fully controlled by gNB therefore aggressor and/or victim UE sensing based power control should not be on the table.

	Ericsson
	Same view as proposal 2-4 

	NTT DOCOMO
	Same as proposal 2-4, we support Alt.2

	
	


5.4 2nd round discussion (Open)
Proposal 3-1
Proposed agreement
Alt.1: Explicit scheme
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· [Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement]
· [Rx beams configuration for UE-to-UE CLI measurement]
· Measurement reporting
· Periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· New report quantities: L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours

Alt.2: Implicit scheme
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource, i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR

Proposal 3-1a
Proposed agreement
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS or CLI-RSSI resource
· Measurement reporting
· Periodic, semi-persistent and or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: [L1-CLI-State], L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]
[9]
Alt.2: 
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
[5]
Alt.3: 
If L1/L2 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS or CLI-RSSI resource or CLI-IMR
· Measurement reporting
· Periodic, semi-persistent and or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CSI measurement procedure integrating CLI measurement
· CLI measurement accuracy requirement [RAN4]
· Note: The new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
[6]
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support Alt.1
	IDC(w/ update as follows), LG, Panasonic, Sony, Samsung, Nokia

	Support Alt.2
	New H3C, IDC(w/ update as follows), Sony



	Companies
	Views

	New H3C
	Atl.2 has minimum spec impact

	IDC
	We support both Alts., and we think those Alts can be combined eventually, up to gNB configurability (analogous to exiting CSI report setting configurability by gNB).
We suggest adding the following Note in Alt1:
· New report quantities: L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· Note: It is up to gNB to configure existing report quantities (e.g., CQI, L1-SINR) together.
We suggest adding the following in Alt2:
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities.

	LG
	The performance benefit shown in our tdoc can be only obtained by distinguishing aggressor/victim pair of UEs timely, therefore gNB can handle it properly. We do not think Alt.2 has functionality to distinguish aggressor/victim UE pairs and if the existing report quantities for CSI report is reused, it is our understanding that there is no difference between existing CSI report and the implicit L1/L2 CLI report.
Suggested modification from IDC is fine to us.

	ZTE
	We prefer alt.1 since the benefit is clear, i.e., the aggressor UE can be identified and gNB can adopt something to reduce the interference at the aggressor UE side. This is what Alt.2 cannot do.

	Sony
	We are fine with both alternatives.

	Nokia, NSB
	We support Alt 1. Implicit method cannot fully care of CLI measurement. UE-to-UE CLI needs gNB scheduling coordination, and UE identification is necessary. 


Proposal 3-2
Proposed agreement
If L1/L2 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, and semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement 
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting, e.g., CLI measurement above a configured threshold for a configured number of times
· CLI reporting qualities, i.e., SRS-RSRP, CLI-RSSI, RS indexes
Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C,  xiaomi, Samsung, QC with edits, Nokia (in principle), Sony, IDC (in principle), LG (with modification)

	Not support
	


· 
	Companies
	Views

	Spreadtrum
	This proposal is confused for us. Does this proposal is based on Alt.1: Explicit scheme of Proposal 3-1? If so, we don’t think the second bullet is the whole parts compared with Proposal 3-1.

	NEC
	The current scope needs to specify the exact channel resources that are used for this measurements and configurations

	ZTE
	Similar as the previous proposal, the two sub-bullets under measurement resources are duplicated and we think the only first one is enough.

	QC
	We support in general with a couple of edits:
4. Suggest removing “the configured number of times”, which needs more discussion and clarification.
5. For measurement resources, and for event triggered reporting, suggest removing “aperiodic measurement resource”, which is not for event triggered.
6. Suggest adding “CLI reporting qualities and corresponding CLI-resource ID, i.e., SRS-RSRP, CLI-RSSI, RS indices”

	Nokia,NSB
	We are generally fine with the proposal. We can also discuss later about the option to combine the CLI reporting with CSI reporting. 

	LG
	For event triggered report, the container of the report should be specified also.

	Vivo
	If event triggered based reporting is supported, multiplexing between CLI reports and other UL transmissions, e.g. PUCCH and PUSCH needs to be considered.

	LG
	Since we removed SRS with dedicated usage for CLI measurement in the L1/L2 CLI measurement/report, same thing can be done here. There is no need to specify SRS resource dedicated for CLI especially for event-triggered report.

	ZTE
	If the event triggered based report is supported, we think something like scheduled request should be specified. Otherwise, the network may not be able to know the UE has CLI to report. We can add anther bullet under reporting, for example, the request to report CLI.

	Nokia2
	We think aperiodic reporting is necessary for SRS-RSRP reporting. 




Proposal 3-2a
Proposed agreement
If L1/L2 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, and semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement 
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting, e.g., CLI measurement above a configured threshold for a configured number of times
· CLI reporting qualities, i.e., L1-SRS-RSRP, L-CLI-RSSI and/or RS indexes
· CLI reporting on PUCCH and/or PUSCH 
· Notification to the gNB about CLI measurement reporting
· UCI bits generation including ordering and multiplexing with other types of UCI 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
Proposal 3-2b
If L1/L2 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Measurement resources
· Periodic, and semi-persistent, or aperiodic measurement resource, i.e., SRS or CLI-RSSI resource
· Reference signals for measurement, i.e., SRS with dedicated usage for CLI measurement 
· Measurement reporting
· Definition and configuration of triggering conditions for CLI reporting, e.g., CLI measurement above a configured threshold for a configured number of times
· CLI reporting qualities, i.e., SRS-RSRP, CLI-RSSI, RS indexes
· Notification to the gNB about CLI measurement reporting

Proposal 3-4
Proposed agreement
Alt.1:
If UL Tx power control based schemes are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Separate UE TX power control parameters with/without CLI 
Alt.2:
UL Tx power control based schemes are not considered in the down-selection of UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1.
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	New H3C, NEC (alt 1) xiaomi(alt 2), Nokia/NSB (alt1), vivo(alt1) , Panasonic (alt 2), CATT (Alt 2), IDC (alt1), LG(Alt.2), Sony (Alt. 2), Samsung, DOCOMO(alt.2)

	Not support
	


· 
	Companies
	Views

	Spreadtrum
	The same views with Proposal 2-4.

	NEC
	Only support Alt1

	ZTE
	The same comments as above for gNB-to-gNB CLI handling (Proposal 2-4). 

	Nokia, NSB
	Power control based on UE’s CLI measurement, UE’s ACLR/IBE capability is useful to compromise interference and performance. 

	LG
	Similar view with proposal 2-4. It is our understanding that no matter the power control is enhanced to mitigate CLI, it is fully controlled by gNB therefore aggressor and/or victim UE sensing based power control should not be on the table.

	Ericsson
	Same view as proposal 2-4 

	NTT DOCOMO
	Same as proposal 2-4, we support Alt.2

	Sony
	Support Alt. 2.


Proposal 3-5
Proposed agreement
If spatial domain-based schemes are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Rx beams configuration for UE-to-UE CLI measurement
Which alternative do you prefer? Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Samsung

	Not support
	


· 
	Companies
	Views

	Sony
	I added these tables here assuming everyone wish to express their views.  

	NTT DOCOMO
	We propose to consider report of CLI measurement results with spatial domain information.

	
	



6. Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	New H3C
	Lei Zhou
	Zhou.leih@h3c.com

	vivo
	Na Li
	lina5g@vivo.com

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	Ericsson 
	Narendar Madhavan 
	narendar.madhavan@ericsson.com

	Xiaomi
	Lei Wang
	Wanglei25@xiaomi.com

	ETRI
	Junhyeong Kim
	jhkim41jf@etri.re.kr

	CEWiT
	Priyanka Dey
	priyanka@cewit.org.in

	Panasonic
	Tomohiro Inoue
	inoue.tomohiro004@jp.panasonic.com

	CATT
	Yanping Xing
	xingyanping@catt.cn 

	NEC
	Frank Zhang
Pravjyot Deogun
	Zhang_bohang@nec.cn
Pravjyot.Deogun@EMEA.NEC.COM

	LG
	Hyunsoo Ko
	hyunsoo.ko@lge.com

	LG
	Jaenam Shim
	jaenam.shim@lge.com

	Google
	Abdellatif Salah
Kao-Peng Chou
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