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1 Introduction
In the RAN #102 meeting, a WI on the evolution of NR duplex operation was approved. The objectives of the WI related to CLI handling are listed as follows [1].  
	· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]:
· Support gNB-to-gNB co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 



This contribution provides NEC views on potential enhancements to CLI handling.
2 Discussion
2.1 gNB-to-gNB CLI Measurement
For CSI-RS-based measurements, although RAN1 has agreed to consider periodic NZP-CSI-RS for CLI measurements, we think that aperiodic or semi-persistent CSI-RS should also be equally discussed. Given that CSI-RS transmission is mainly expected to identify aggressor gNB and associated aggressor beams, we do not see the need for the CSI-RS to be transmitted periodically. Further, to enable power-saving features at the gNB, a gNB may choose to transmit CSI-RS only sporadically and hence may avoid using periodic CSI-RS for CLI measurements. For this reason, adopting a framework of aperiodic or semi-persistent CSI-RS transmission from the gNB may be beneficial compared to using periodic CSI-RS transmissions.
Proposal 1: Consider aperiodic or semi-persistent CSI-RS and periodic CSI-RS for gNB-gNB CLI measurements. 
Also, suppose a gNB decides to perform CSI-RS transmission periodically. In that case, we need to discuss how to protect the resources for CLI measurement, which may conflict with UL receptions of the gNB performing CLI measurement. Without such protection, the CLI measurement results may not provide accurate feedback on the interference situation. To enable this, some indication is required from gNB to serve UEs to resolve the issue when the PRACH/PUCCH/PUSCH resource overlaps or at least partially overlaps with the CLI-RS resource. One solution can be to enable rate matching/puncturing the UL resources around the CSI-RS resources being used for CLI measurement. Note that performing rate matching/puncturing of UL around periodic CSI-RS resources is much more efficient than network implementation-based scheduling restrictions (like avoiding scheduling UL on the resources to be used for CLI measurement), as such restrictions are likely to result in a larger number of unutilised UL resources (as compared to rate matching/puncturing) thus reducing spectrum efficiency.
Proposal 2: Support non-transparent UL rate matching/puncturing procedures at least for CLI measurement for periodic CSI-RS.

If the above proposal is agreed upon, then UL rate matching/puncturing resource pattern/configuration needs to be specified. There can be several options for defining such resource patterns such as:
· 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 for the UE.
· Option 3: ZP-CSI resources, which are applied for rate-matching UL transmissions, are defined.

Proposal 3: 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.
For CLI measurement metrics, apart from the metrics being considered, a CLI sensitivity level should also be defined. The CLI sensitivity level can be defined as a quantised value of the risk of experiencing interference for a specific resource(s). It can be determined based on the sequence detection error/false alarm probability, RSSI, RSRP, or SNR, and a sensitivity level can be chosen from a range of values. Before the gNB schedules the UL transmission, the gNB should make a CLI measurement and determine whether the sensitivity level of the scheduled resource for UL transmission is low. The gNB can indicate the UE to perform UL transmission only if the tolerance of the traffic/signal of the DG-UL is matched with the CLI sensitivity level of the transmission resource. This procedure may require a CLI tolerance level to be defined/considered for different traffic types, such as eMBB, URLLC, MTC, or for transmitted physical or logical channels/signals. If the sensitivity level of a particular resource is high, then only the channel/signal with a low CLI tolerance level can be transmitted on this resource.
Proposal 4: Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements.
2.2 gNB-to-gNB Coordinated Scheduling
Different mechanisms for inter-gNB coordinated transmission are captured in TR38.858, which shall be used for normative specification; we need to specify relevant information that needs to be shared to accomplish such coordinated transmission. 
In Rel-16, it was agreed that gNBs could share the TDD configuration (UL and DL slots information) with each other to mitigate CLI arising from TDD frame conflicts. However, just sharing the DL/UL slot configuration may not be sufficient for the cases studied under dynamic TDD. Actual CLI experienced by victim gNB during aggressor gNB’s transmissions also depends on the beam alignments and transmission power used by the aggressor gNB. Hence, scheduling decisions by victim gNB to mitigate CLI also depends on these factors. Therefore, it would be beneficial to specify these factors for inter-gNB coordination to mitigate CLI effectively.
Proposal 5: The following information exchange between gNB is supported for coordinated inter-gNB scheduling. 
· DL beam scheduling information
· DL transmission power information 
Also, to mitigate CLI for gNB-gNB CLI during SBFD operation, it is beneficial to consider the information exchange between gNBs associated with the SBFD operation. To mitigate CLI, it is envisioned that all gNBs in proximity follow a common SBFD configuration. For the case of single-vendor network deployment, this can be accomplished using proprietary/O&M signalling; however, the approach may not work well for multi-vendor network deployment. For multi-vendor network deployment, specifying the exchange of SBFD configuration between the gNBs allows such network deployment to work efficiently.
Proposal 6: For inter-gNB CLI mitigation, gNBs exchange the UL subband frequency resource configuration and SBFD time occasions with each other.
2.3 UE-to-UE inter-cell co-channel interference
For the SRS-RSRP measurements, L3 measurement reporting was specified in Release 16. L3 reporting is enabled by gNB configuration of periodic CLI measurement resources with L3 filtering, which is mainly applicable for long-term statistical interference. However, this is unsuitable for enabling fast beam selection for DL transmission in response to interference variations observed by a UE. Therefore, L1 layer-based UE-to-UE CLI measurement reporting should be supported. The L1-CLI report can be periodic or aperiodic and dynamically triggered by DCI, SPS, or other events. The report configuration/indication information for UE-to-UE CLI beam management can include at least one of the following.
· The TCI state IDs. 
· The resources for CLI Measurement are SRS-ResourceConfigId or CLI-RSSI Resource ID.
· The reportConfigType{periodic, sps, aperiodic}.
Besides, for the spatial domain, the Rel-16 CLI framework does not support the signalling/configuration of the Rx beam (QCL-D) for CLI measurements. The Rx beam for CLI measurement is up to UE implementation, and generally, the QCL-D of the SRS follows either the one that last received PDSCH or the last monitored CORESET. However, when considering UE-UE CLI, a DL beam selected based on the beam direction with the highest signal strength between a victim UE and gNB may not be the best beam when a directional CLI is received at the victim UE from the aggressor UE. In other words, gNB DL beam selection should also consider the CLI from the neighbouring UEs. Therefore, the UE beams for SRS measurement should be configured or indicated by the gNB, whose measurement results can be utilised by the gNB to select the best DL beam for communication. To enable this, the configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement. In the CLI reporting, UE can report the CLI measurement for each of the configured TCI states.
Furthermore, besides the interference and reporting scheme specified in Rel-16, new measurement methods can be considered for UE-to-UE CLI in this WI. For example, new metrics (CLI sensitivity level and CLI tolerance level) for CLI management can be defined, and gNB can adjust the transmission direction or the channel/traffic to reduce the CLI based on whether the CLI sensitivity level of the transmission resource meets the requirement of the CLI tolerance level of the channel/traffic.
Proposal 7: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for beam-based CLI measurements.
Proposal 8: The UE-to-UE CLI report configuration/indication information should include K (K>=1) TCI states with the highest L1-SRS-RSRP, L1-SINR, or L1-CLI-RSSI.
In addition, when gNB-to-gNB and UE-to-UE are both considered simultaneously, the RS overhead should be considered if RSs for both inter-UE and inter-gNB CLI measurements are periodically transmitted. A common framework for cross-link interference mitigation schemes for gNB and UE should be considered. If the DL and UL RS used for gNB-gNB or UE-UE IM occupy different time-frequency resource elements, and the REs for transmitting RS of one link should be blanked or muted on the other link to assure the reliability of the measurement, the spectrum efficiency will be affected. Therefore, the unified design for CLI RS should be considered to reduce the overhead for IM.
For example, the RS for UE-UE CLI measurements and gNB-gNB CLI measurements can be orthogonal in the code domain to avoid interferences and reduce overheads where the resources reserved for SRS can also be used for CSI-RS resource transmission. For example, in the figure below, the REs of SRS spanning 4 OFDM symbols and comb-4 can also be used to cover one CSI-RS with density-3 repetition factor=4 transmission. And the PUSCH should do rate matching around these resources.
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Figure 1
Proposal 9: 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.
2.4 Inter-UE CLI handling schemes specific for SBFD
Currently, three options are defined for inter-UE inter-subband CLI measurement in TR38.858, as listed below:
-	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
While Method#1 allows UE to determine the total interference it is expected to observe in the DL subband due to inter-subband interference originating from the UE performing UL transmissions in the UL subband (as well as interference from other DL transmission being performed in the DL subband), Method#2 allows the UE to determine the exact source of interference. After determining the interference source, gNB can take corrective actions to ensure that the interfering UE's UL transmission does not create significant problems for the receiving UE. Hence, both of these mechanisms have utility and should be considered further.
However, the benefits of Method#3 are not clear as the information from this method does not accurately indicate how much inter-subband interference the UE can observe and does not allow identification of the interference source. Hence, we propose to remove Method#3 from further discussion.
Proposal 10: 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.
Further, concerning the CLI measurement methodology, the following options are still valid:
-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband
-	Alt #2: CLI-RSSI measure/report in one DL subband only
-	Alt #3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands
Given that Alt#1 and Alt#2 are already supported in the specification and can fulfil the purpose of Alt#3, it seems preferable to proceed with Alt#1 and Alt#2 for CLI measurement methodology unless strong technical concerns are received for these methods.
Proposal 11: 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.
Besides, as the inter-subband CLI is non-uniform i.e., CLI is stronger at the edge of the subband that is adjacent to another subband and weaker for RBs that are further away from an adjacent subband. Hence, different measured bandwidths can be adopted for separate frequency areas to mitigate or suppress the CLI.
Furthermore, UE-to-UE inter/intra subband CLI measurement report size for SBFD operation can also be enhanced. For example, for subband CSI-RS, e.g., RSRP/RSSI/SINR report, the size of the report subband can be equal to the configured SBFD subband size. RB set-based CSI report can be considered to report the inter-subband CLI for different RB sets in the DL subband to help gNB determine the scheduled bandwidth for PDSCH. The RB set size for the RB set-based CLI report can be configured based on the DL subband size. Moreover, different types of CSI reports can be defined for the intra-cell inter-subband interference, the inter-cell inter-subband UL-DL interference, and the inter-cell intra-subband UL-DL interference, and the report bit sequence in the UCI with the priority rules for mapping should be defined.
Proposal 12:
· 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. 

We already know that SBFD operation is expected to result in higher inter-UE CLI due to inter-subband interference. However, such CLI is applicable only during the SBFD symbols, as during legacy DL or UL symbols, inter-subband interference is not present. One mechanism to reduce the CLI level is to reduce the UL transmission power of the aggressor UE; however, such UL power adjustment can result in throughput reduction during legacy UL-only symbols. Hence, the power adjustment should only be applicable during SBFD slots, while for legacy UL slots, the aggressor UE should use its normal UL transmission power.
Proposal 13: Specify SBFD symbol-specific UL power control parameters to reduce inter-UE CLI for SBFD operation.
2.5 BFR enhancement with CLI
Due to extra interference, CLI may also impact the BFR procedure, such as BFD and NBI. Therefore, we should consider enhancing the BFR procedure based on the CLI measurements performed by the UE. 
For example, in the presence of a high CLI, beam failure will likely be declared as the BFI counter will reach the configured maximum number before the beam failure recovery timer expires. This beam failure is expected to be reported more frequently when the configured beamFailureInstanceMaxCount is small and the beamFailureRecoveryTimer is large. However, this should not be counted as an actual BFR because the radio conditions of the UE may be good, and the interference may only be temporary. Therefore, some solutions should be considered for BFR in the presence of a large CLI.
One possible enhancement could be that UE can estimate the CLI from the SRS measurement, and then the CLI can be cancelled from the hypothetical BLER calculation for PDCCH. This is expected to reduce the number of BFD instances, and the procedure details (e.g., network UE coordination) can be further discussed. Another possible mechanism to address this is by enhancing the UE procedure for BFD instead. For example, after a UE detects the DL radio link quality in a set that the UE uses for monitoring PDCCH to be worse than the threshold Qout, LR, then a procedure of CLI detection can be initiated. If the CLI influences all or part of the beams in the set, then UE can classify this event as occurring due to the CLI influence, and UE shall not initiate the BFR procedure. Also, the potential victim UE that has detected a beam failure instance can take different actions than existing BFI (e.g., due to beam blockage) if CLI causes the BFI in NR dynamic TDD systems. Besides, NBI can also be enhanced when CLI is considered. 
Further, differentiation of the BFR caused by CLI and BFR caused by beam blockage is needed, and gNB/UE can adopt different schemes for BFR with CLI. One enhancement can include configuring dedicated PRACH/SR resources to UE to report the BF caused by CLI. 
Proposal 14:
· 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.
3 Conclusion
Based on the discussion in the previous sections, this contribution is concluded with the following proposals:
Proposal 1: Consider aperiodic or semi-persistent CSI-RS along with periodic CSI-RS for gNB-gNB CLI measurements 
Proposal 2: Support non-transparent UL rate matching/puncturing procedures at least for CLI measurement for periodic CSI-RS
Proposal 3: 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 4: Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements
Proposal 5: The following information exchange between gNBs is supported for coordinated inter-gNB scheduling 
· DL beam scheduling information
· DL transmission power information 
Proposal 6: For inter-gNB CLI mitigation, gNBs exchange with each other the UL subband frequency resource configuration and SBFD time occasions
Proposal 7: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for beam-based CLI measurements.
Proposal 8: The UE-to-UE 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 9: 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 10: 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 11: 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 12:
· 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 13: Specify SBFD symbol-specific UL power control parameters to reduce inter-UE CLI for SBFD operation.
Proposal 14:
· 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.
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5 3GPP Agreements
RAN1#113
	Agreement
The following conclusion is to be captured in the TR
In the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, it is assumed that periodic NZP CSI-RS/SSB is the baseline. Also, for the study, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. From the study of gNB-to-gNB co-channel CLI measurement and/or channel measurement, followings are observed:
· gNBs, which measure gNB-to-gNB co-channel CLI using CD-SSBs from neighbor cells, might require muting/skipping some of the CD-SSBs if the time/frequency resource of CD-SSBs for the gNBs is overlapping.
· This approach might at least incur impact on initial access/cell search / RRM measurement performance
· In order to address the above issue, NCD-SSBs can be used for CLI measurement at victim gNBs.
· SSB resources may be useful for coarse tracking of CLI levels 
· NZP CSI-RS resource configurations provided to neighbor gNBs can be used for the purpose of estimating inter-gNB CLI levels.
· NZP CSI-RS resource configurations provided to neighbor gNBs also can be used for the purpose of estimating inter-gNB channel which helps Tx / Rx gNBs perform beamforming to reduce inter-gNB CLI.
Agreement
The following conclusion is to be captured in the TR
From the study of the benefit of knowledge among gNBs of semi-static SBFD time and frequency configuration, followings are observed:
· The knowledge among gNBs of semi-static SBFD time and frequency configuration can be beneficial depending on gNB implementation
Note: As of RAN1#113, there are no evaluation results to verify the magnitude of the benefit
Agreement
The following conclusion is to be captured in the TR
From the study of UL resource muting for gNB-to-gNB co-channel CLI measurement, channel measurement, the followings are observed:
· The UL resource muting can be used to measure the gNB-to-gNB CLI levels with less interference from UL. 
· The UL resource muting can be used to measure the gNB-to-gNB channel with less interference from UL.
· The UL resource muting can be used to measure the gNB-to-gNB CLI interference covariance matrix with less interference from UL.
Note: Above can be done using current specification which supports transparent UL resource muting with gNB scheduling
Note: UL resource muting could incur UL performance loss



RAN1#112
	Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.
Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration
Agreement
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.
Agreement
For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.
Agreement
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  
Agreement
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the following measurement and report framework.
· Use existing CSI framework as the baseline.
· Others are not precluded.
Agreement
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs



RAN1#111
	Agreement
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study.
· FFS: Whether SSB is CD-SSB or NCD-SSB
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 
Agreement
For the purpose of UE-to-UE CLI mitigation, consider the following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic or event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
Companies are encouraged to bring additional details and evaluation results to determine the benefit of the above potential enhancements.  
Agreement
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For 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
· FFS: how to define DL beam indication
· FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions
Agreement
For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study.
Agreement
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing UL power control mechanism is baseline



RAN1#110-bis-e
	Conclusion
No further discussion for potential enhancement to Rel-16 RIM for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
Conclusion
No further discussion for sensing based mechanism for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
Conclusion
No further discussion for sensing based mechanism (i.e. LBT) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.
Agreement
For gNB-to-gNB co-channel CLI measurement, the potential benefit of uplink resources muting can be studied further.
Note: Proponents of uplink resource muting are encouraged to provide evaluation result for comparison of performance between two cases when uplink resource muting based gNB-gNB CLI handling schemes including both UE transparent and non-UE transparent schemes is applied or not.
Agreement
For gNB-to-gNB co-channel CLI measurement, consider as baseline reusing existing DL channel(s)/signal(s)/ measurement_resource(s)
· For example, SSB, NZP/ZP-CSI-RS, DMRS for PDCCH/PDSCH, CSI-IM, RSSI measurement resource, etc.
· FFS: Which type of DL channel(s)/signal(s) can be used for gNB-to-gNB co-channel CLI measurement
· FFS: How resources are used/configured
Agreement
For UE-to-UE co-channel CLI measurement, consider as baseline reusing existing channel(s)/signal(s)/measurement_resource(s)
· For example, SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement
· FFS required potential enhancements
Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)
Agreement
For details of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· Recommended/restricted Beams between gNBs
· Beam nulling between gNBs
· Beam pairing between gNBs
· Other schemes are not precluded. 
Conclusion 
Under AI 9.3.3, no further discussion on UE side advanced receiver for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD 



RAN1#110
	Agreement:
· Study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· Usage of measurement
Agreement:
· Study the feasibility and potential benefit of UE-to-UE co-channel CLI measurement and reporting, which can be specific for dynamic/flexible TDD specific and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource/reporting configuration
· Measurement/reporting details (including UE processing delay)
· Relevant information exchange (between gNBs) if needed
· Usage of measurement at gNB
Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange
Agreement
Study the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2
Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Details of coordinated scheduling for time/frequency resources
· Relevant information exchange (if needed)
Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2



RAN1#109e
	Agreement
-	For discussion in AI 9.3.3, consider the deployment scenarios for dynamic/flexible TDD which are agreed for evaluation purpose under AI 9.3.1 in RAN1#109-e.
-	Under AI 9.3.3., no more discussion about the deployment scenario for potential enhancement on dynamic/flexible TDD 
Agreement
At least, following interference scenarios can be considered for study of dynamic/flexible TDD:
-	gNB-to-gNB inter-cell co-channel interference
-	UE-to-UE inter-cell co-channel interference
Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
-	gNB-to-gNB CLI measurement and reporting
-	Coordinated scheduling 
-	Spatial domain enhancements
-	Advanced receiver 
-	UE and gNB transmission and reception timing 
-	Power control based solution
-	Potential enhancements to Rel-16 RIM
-	Sensing based mechanism
-	Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
-	Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
-	Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
-	Note: Potential enhancements specific for SBFD will be discussed in 9.3.2
Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
-	Potential enhancements to UE-to-UE CLI measurement/reporting
-	Coordinated scheduling
-	Spatial domain enhancements, 
-	Advanced Receiver 
-	UE and gNB transmission and reception timing 
-	Power control based solution
-	Sensing based mechanism
-	Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
-	Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
-	Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
-	Note: Potential enhancement specific for SBFD will be discussed in 9.3.2
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