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1 Introduction
In this documentation, proposals based on the technical documentation submitted in RAN1#111 and the discussion on potential enhancement on dynamic/flexible TDD are summarized. 
1 Typical Scenario 
1.1 Submitted proposal
Company
Description
vivo [2]

Error: Reference source not found
Error: Reference source not found 
ZTE [4]

Overview
Proposal 1: During the Rel-18 CLI handling study, the impact to the legacy macro base stations should be minimized. 
Proposal 2: Take the existing CLI handling schemes defined in the Rel-16 as a starting point for Rel-18 enhancements on dynamic/flexible TDD. 

Information Exchange
Proposal 17: Some information can be considered to be exchanged via OTA signal or backhaul between gNBs for better gNB-to-gNB/UE-to-UE CLI handling, such as, measurement resource configuration, interference information feedback, interference mitigation indication, and timing information for measurement/rate matching resource determination. 

Intel Corporation [9]

Observation 1
· For inter-operator dynamic TDD/SBFD operation, gNB-to-gNB CLI may be more pronounced due to asynchronous networks.
Ericsson [19]

Observation 1	Protected dTDD is a simple and robust scheme for mitigating the performance impact of CLI without requiring fast exchange of information between gNBs. The scheme is feasible for operation both within and between operators.
Qualcomm [22]

Observation 1: For FR1, deployments scenario with large Tx Power BS suffers from inter-gNB interference.
· In general, inter-UE CLI is not an issue except for macro-to-indoor deployment. 

Observation 2: For FR2, Dynamic TDD is possible under careful assumption of layout and power parameterization to avoid inter-gNB interference. 
Observation 3: Rel-18 study on potential enhancement of dynamic TDD suggests utilizing the outcome of Rel-15 and Rel-16 studies outcome avoid repetition of same discussion, e.g., inter-operator Dynamic TDD coexistence study. 
Observation 4: SBHD can enable dynamic TDD and mitigate the impact of inter-gNB CLI. 
Observation 5: SBHD-based dynamic enables flexible adaption of slots direction based on traffic which leads to reduced latency and improved UL coverage. 
Observation 6: Link budget analysis shows that SB-based dynamic TDD is feasible for macro-cell deployment. 
Observation 7: A prototype test network validated the feasibility of dynamic TDD in macro-cell deployment using subband half-duplex 
Observation 8: In FR2, Dynamic TDD with misaligned slots format is possible where CLI could be mitigated with proper beam-pair selection and lower Tx power. 

Proposal 1: The focus of Rel-18 study on potential enhancement for dynamic TDD should be limited to co-channel intra-operator deployment. 
Proposal 2: Support subband half-duplex as solution to enable dynamic TDD at least for FR1

2 gNB-to-gNB inter-cell co-channel interference
2.1 Submitted proposal
2.1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 5: Consider the potential enhancement to NZP CSI-RS for gNB-to-gNB channel measurement in FR1 for coordinated beamforming.
Proposal 6: Study CSI-RS port expansion to support gNB-to-gNB channel measurement for SBFD and DTDD with considering following gNB-to-gNB channel characteristics to reduce the high overhead of CSI-RS caused by CSI-RS port expansion:
· 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 7: Study gNB-to-gNB channel measurement resource management, coordination, and configuration by OAM.
Proposal 8: Beam sweeping between multiple gNBs should be studied for beam pairing.
Proposal 9: For gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling support the following
· Muting REs in UL slot at the position of part of REs of the SSB, SIB1, and broadcast PDCCH from aggressive cell are supported to measure the spatial characteristics of downlink broadcast interference. 
· Muting REs in UL slot at the position of part of REs of unicast PDSCH and PDCCH from aggressive cell are supported to obtain the spatial characteristics of unicast PDSCH and PDCCH CLI. 
· Muting REs in UL slot at the position of REs of NZP CSI-RS from aggressive cell are supported to avoid strong CLI.
Proposal 10: UE non-transparent uplink muting resources is supported for cross link interference measurement and avoidance.

	vivo [2]

	Error: Reference source not found
Error: Reference source not found
Error: Reference source not found

	New H3C [3]

	Proposal 1: The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement and report in the D/F-TDD, the measurement resource can be periodic, aperiodic orsemi-persistent.
Proposal 2: The mechanism of the CSI-RS for interference measurement (CSI-IM) can be extended to the multiple aggressor gNBs case. A central controller can be used to handle the information exchange between gNBs.
Proposal 3: The NZP-CSI-RS can also be used for CLI measurement in order to get more precise measurement results. The measurement resource can be periodic, aperiodic or semi-persistent.
Proposal 4: The CLI report including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The report can be event-triggered or periodic.
Proposal 5: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP

	ZTE [4]

	Proposal 3: Rel-18 dynamic/flexible TDD can consider the following framework for CLI management, 
· Step 0: The victim identifies gNB-to-gNB CLI based on measurement of transmission RS-0 from the aggressor (e.g., SSB, CSI-RS or other measurement resource);
· Step 1: The victim 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 via either RS-1 or backhaul; 
· Step 2: The victim starts to monitor RS-2 from the aggressor to evaluate and obtain the CLI mitigation effect of the different CLI handling schemes;
· Step 3: The aggressor starts to perform CLI handling schemes, e.g., spatial domain coordination according to the interference information; 
· Step 4: The aggressor transmits RS-2, which is used to assist the victim to decide whether/which solution can mitigate the gNB-to-gNB interference effectively; 
· Step 5: The victim feedbacks the CLI mitigation effect of the different CLI handling schemes.
Proposal 4: Both of RSRP and RSSI measurement can be supported for gNB-to-gNB CLI, 
· For RSRP measurement, SSB or NZP-CSI-RS as the measurement RS. And the existing time and frequency domain resource configuration information for SSB and CSI-RS can used for configuring the measurement resource.
· For RSSI measurement, the existing configuration scheme of RSSI measurement resource can be used. 
Proposal 5: For better measurement accuracy, the timing of victim for measurement RS reception should be determined by considering timing difference and transmission delay between aggressor and victim. 
Proposal 6: DL rate matching can be performed by victim around SSB or CSI-RS transmitted by aggressor for gNB-to-gNB CLI measurement. 
Proposal 7: UL rate matching/cancellation mechanism can be defined for more accurate gNB-to-gNB co-channel interference measurement. 
Proposal 8: Regarding UL resource muting, the rate matching resource for downlink/uplink transmission can be determined according to the measurement resources.
· FFS whether a certain guard bands need to be reserved on both sides of the measurement resources for avoiding adjacent frequency interference (e.g., leakage from the adjacent RB).  

	CATT [6]

	Proposal 1: Study CSI-RS resource pattern/CSI-IM based solution with high priority.
Proposal 2: For details of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· DL resource blanking including time/frequency resource at aggressor gNB
· UL resource restriction including time/frequency resources among gNBs
· Coordination of  TDD UL-DL configuration

	Spreadtrum [7]

	Proposal 1: Support to use pseudo-sequence based muting scheme for uplink resource. 
Proposal 2: SSB and NZP CSI-RS can be considered for CLI measurement among gNBs.

	xiaomi [8]

	Proposal 5: 
For the gNB-gNB CLI measurement:
· The measurement resource configuration should at least include the information related to the target RS type and the time/frequency domain resources carrying the RS.
· UE can be configured/indicated to perform the rate matching around the resources used for interference measurement.
· Mechanism of time alignment for gNB-to-gNB CLI handling should be further studied.
Proposal 6: The time/frequency domain resources can be reserved to protect the UL transmissions at the victim gNB.

	Intel Corporation [9]

	Proposal 1
· For gNB-to-gNB CLI mitigation,
· NR CSI-RS as candidate for CLI-RS as a starting point. The configuration on the time/frequency/spatial information on the CLI-RS needs to be exchanged between gNBs. Other signals including SSB and DMRS of PDCCH/PDSCH can be considered too. 
· Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic
· CLI measurements may be categorized as short-term and long-term interference measurements
· Short-term CLI metrics may be defined based on CSI/CQI- or L1-RSRP/RSSI-like measurements
· Long-term CLI metrics may be defined based on CLI-RSRP- or CLI-RSSI-like measurements
· UL resource blanking can be explicitly configured via existing mechanisms in NR or implicitly by gNB scheduling. 

	OPPO [10]

	Proposal 1: CSI-RS and/or R16 CLI-RSSI resource can be used for inter-gNB CLI measurement.
Proposal 2: To support inter-gNB CLI measurement, L1-based RSRP/RSSI should be considered:
· L1-based inter-gNB CLI measurement result with timestamp should be exchanged over Xn interface.

	Lenovo [11]

	Proposal 1: Support of using NZP CSI-RS and/or SSB for inter-gNB CLI measurement. 
Proposal 2: Support per-beam inter-gNB CLI measurement and reporting to enable coordinated scheduling/beamforming. 
Proposed 3: Support exchange of CSI-RS (and/or SSB) configuration information over the backhaul among the aggressor gNB and potential victim gNBs for the purpose of inter-gNB CLI measurement. Support reporting of high-interference CSI-RS resources from a victim gNB back to the aggressor gNB.
Proposal 4: Support reference signal configuration and inter-gNB signaling for aggressor gNB to inform other gNBs in the vicinity of beam-specific interference.
Proposal 6: Support victim gNB sending feedback to aggressor gNB about its high-interference beams.
Proposal 8: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.

	Sony [12]

	Proposal 1: For UL and DL transmissions, the gNB semi-statically configures one or more RE muting patterns for the UE, i.e. the UE is aware of which REs is muted.
Proposal 2: 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 3: RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.

	CMCC [13]

	Proposal 3: For inter-gNB intra-subband CLI measurement and reporting,
· SSB or CSI-RS can be considered as measurement resource for interference power measurement;
· ZP CSI-RS, CSI-IM or RSSI resource can be considered as measurement resource for interference strength measurement.
Proposal 4: For inter-gNB intra-subband CLI measurement and reporting, backhaul signalling enhancement is needed to exchange related measurement resource configuration information.
Proposal 5: For inter-gNB intra-subband CLI measurement and reporting, both transparent and non-transparent UL resource muting method should be considered, e.g., define UL rate-matching/muting pattern or avoid the scheduling on measurement resource.

	NEC [15]

	Proposal 1: Enhancement for the flexible symbols allocation can be studied, such as:
· Methods to achieve different UE interpretation different slot format for flexible symbols can be studied.
· LBT scheme can be applied to determine the flexible symbols used for DL or UL transmission.
Proposal 2: Support SSB and CSI-RS as gNB-to-gNB CLI reference signals 
Proposal 3: For the use case of identifying aggressor gNB and associated aggressor beams, one-shot or aperiodic CLI-RS transmission is adopted
· FFS use cases which require periodic/semi-periodic CLI-RS transmission from a gNB
Proposal 4:  At least following information exchange between gNBs is required for CLI-RS transmission:
· CLI-RS time frequency resources
· Association between CLI-RS resource and gNB DL beam 
Proposal 5: Define CLI sensitivity level as measurement metric for gNB-gNB CLI measurements
Proposal 6: Support UL rate matching/puncturing procedures at least for CLI measurement based on CSI-RS
· FFS for other CLI reference signals 
Proposal 7: Support gNB-gNB reporting of measurement results of CLI-RS resource identifier or DL beam with the highest L1-RSRP/L1-SINR/L1-RSSI. 

	LG Electronics [18]

	Proposal 1. Consider the gNB-to-gNB CLI measurement separately for a measurement to determine whether inter-gNB CLI suppression is applied or not and for a measurement enables gNB CLI suppression technique.
Proposal 2. For the performance of advanced receiver for gNB-to-gNB CLI, accurate inter-gNB interference channel measurement should be discussed.

	NTT DOCOMO [20]

	Proposal 3: Study whether signal/channel configured for serving UEs can be used for the gNB-to-gNB CLI measurement.
Proposal 4: Information for measurement window needs to be exchanged among gNBs if specific resource is used for gNB-to-gNB CLI measurement.

	Samsung [21]

	Proposal 1: NZP CSI-RS resource set(s) can be configured as gNB-to-gNB CLI measurement resources for SBFD and d/f-TDD
Proposal 2: Xn/F1AP signaling is extended to indicate the CSI-RS resource set(s) and/or muting patterns configured by the aggressor gNB for gNB-to-gNB CLI measurements by the victim gNB
Proposal 3: Coordination of gNB transmissions using the configured CLI signal power and interference measurement resources for gNB-to-gNB CLI measurements is handled by OAM
Proposal 4: gNB measurements to support gNB-to-gNB CLI estimation are left to implementation, e.g., no new NG-RAN measurement quantities are introduced
Proposal 5: UL muting patterns are left to gNB implementation, e.g., gNB creates RB-level and symbol level scheduling gaps 

	Qualcomm [22]

	Proposal 36: Support to study the candidate’s solution for inter-gNB CLI other than “Advanced receiver” and “Sensing based mechanism”.
Proposal 37: Existing DL RS (e.g. SSB, CSI-RS) can be used as starting point as CLI-RS. 
· Further study which type of DL channel(s)/RS(s) can be used for gNB-to-gNB CLI measurement.
Proposal 38: Investigate how resources are used/configured: e.g. how inter-gNB CLI measurement RS Tx and Rx time window configuration per cell.
Proposal 39: Consider gNB HD/FD capability in the inter-gNB CLI RS Tx and Rx time window configuration.
Proposal 40: RAN1 to study inter-gNB/DU CLI measurement, where the gNBs/DUs may belong to same or different CUs and CU may provide DU the measurement configuration.
Proposal 41: RAN1 to study inter-gNB CLI report contents.
Proposal 42: Support of inter-gNB CLI channel measurement and reporting to neighbouring gNBs for enabling Tx/Rx beamforming or nulling.
· Semi-static UL-muting patterns are configured to prevent UL transmissions from interfering with the inter-gNB CLI channel measurement.
· Support non-UE transparent uplink resource muting scheme to configure RE-level UL muting patterns.
Proposal 43: RAN1 will study report based inter-gNB CLI measurement and report free inter-gNB CLI measurement.
Proposal 44: Inter-gNB CLI measurement RS can be transmitted by aggressor gNB and measured by victim gNB, which will provide measurement results or DL Tx restriction info to aggressor gNB.
Proposal 45: Inter-gNB CLI measurement RS can be transmitted by victim gNB and measured by aggressor gNB, which will derive caused CLI to victim gNB and corresponding DL Tx decision. 
Proposal 46: Inter-gNB CLI measurement RS can include transmitting cell ID and can be CDMed across multiple transmitting gNBs to save resource.
Proposal 47: OAM or CU can configure the inter-gNB CLI transmission parameters, including time/frequency location, sequence ID, beam info, periodicity.
Proposal 48: OAM or CU can configure the inter-gNB CLI monitoring parameters, including monitoring window location, beam info and periodicity.
Proposal 49: Support to study OTA or backhaul information exchange for inter-gNB CLI reporting contents including inter-gNB CLI metric per Tx/Rx beam pair, allowed/disallowed beams, etc.
Proposal 50: Support to study beam hierarchy information exchange for inter-gNB CLI measurement via SSB and CSI-RS.

	Nokia, NSB [24]

	1. Consider CSI-RS as the DL RS for gNB-to-gNB CLI measurements as it offers higher flexibility as compared to SSB and DMRS for PDCCH/PDSCH
Proposal 1: To be able to identify aggressor, measurements should be based on RSRP and therefore, NZP CSI-RS resource should be used as measurement resources.
Proposal 2: Support short-term and long-term measurements and reporting for gNB-to-gNB CLI.
Proposal 3: The CSI-RS configuration from aggressor gNBs should be signaled via the Xn interface to ensure accurate gNB-to-gNB CLI measurement.

	CEWiT [25]
	Proposal 10: Support any one of the following for gNB-to-gNB co-channel CLI measurement
	a. Enhanced RIM RS with UL muting in UE transparent way
	b. NZP CSI-RS with UL muting around the  NZP CSI-RS




2.1.2 Coordinated scheduling for time/frequency resources between gNBs 

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 3: the downlink symbol(s) or RE(s) can be blanked to avoid strong cross link interference to the uplink DMRS etc.
Proposal 4: For details of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB CLI handling, at least followings can be studied. 
· DL resource blanking including time/frequency resource at aggressor gNB to avoid strong interference to UL DMRS
· UL resource restriction/blanking including time/frequency resources among gNBs to avoid UL performance degradation due to downlink CSI-RS etc.
· Overhead and latency of the relevant information exchange

	TCL [5]

	Proposal 1: For coordinated scheduling of time frequency resources between the gNB, consider the exchange of the following relevant information between the gNBs. 
· TDD slot format 
· SBFD slot format 
· RBs assigned to the DL and UL subband 

Proposal 2: For coordinated scheduling of time frequency resources between gNBs for gNB to gNB co-channel CLI handling, consider the study of at least the following. 
· RB based Resource muting or blanking to support CLI mitigation in dynamic TDD and SBFD operation. 
· Time domain window based solution to handle CLI in both dynamic TDD and SBFD operation. 

	xiaomi [8]

	Proposal 7: Dynamic and SBFD related TDD UL/DL configuration can be further studied for coordinated scheduling.

	Intel Corporation [9]

	Proposal 2
· For coordinated scheduling, study resource blanking and related information exchange between gNBs
· DL resource blanking at aggressor gNB help to protect the UL transmission at the victim gNB
· UL resource blanking at victim gNB can be supported by the existing mechanism on the UL resources that is interfered by the aggressor gNB.    
· Additional solutions for UL resource blanking by a transmitting UE may involve significant UE complexity and further justifications may be needed.

	OPPO [10]

	Proposal 5: To support coordinated scheduling between gNBs, more flexible TDD DL-UL configuration exchange over Xn/F1 interfaces should be studied, e.g. TDD DL-UL configuration with periodicity longer than 10-ms.

	Lenovo [11]

	Proposal 7: To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams.
Proposal 9: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation.

	Sony [12]

	Proposal 4: Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.
Proposal 5: The gNB-gNB RS is used to indicate the Slot & Subband Format of the gNB transmitting the RS.
Proposal 6: The gNB-gNB RS is used to indicate L1 priority of a scheduled transmission.
Proposal 7: Blanking/restriction of resources for coordinated scheduling is not further considered unless the following concerns are addressed:
· How does a gNB decides where and when to perform resource blanking/restriction?
· How far ahead should a gNB blank/restrict a resource?

	CMCC [13]

	Proposal 6: For coordinated scheduling for inter-gNB intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., scheduling information in time-domain, frequency-domain and power domain.

	NEC [15]

	Proposal 8: Following information exchange between gNBs is supported for coordinated inter-gNB scheduling 
· SBFD based frame structure in use by gNBs
· DL beam scheduling information
· DL transmission power information 

	LG Electronics [18]

	Proposal 3. For coordinated scheduling of gNB-to-gNB CLI, DL resource blanking on time/frequency resource based on inter-gNB CLI measurement and UL resource restriction on time/frequency resource not based on inter-gNB CLI measurement can be considered.

	Ericsson [19]

	Proposal 1	Capture the performance of protected dTDD in the TR as a beneficial CLI handling scheme under the umbrella of "co-ordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling."


	Qualcomm [22]

	Proposal 51: Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-gNB CLI mitigation.
Proposal 52: Support coordinated scheduling on DL Tx restriction on UL resources between cells.
Proposal 53: RAN 1 study semi-static or dynamic coordinated scheduling for inter-gNB CLI mitigation.

	Nokia, NSB [24]

	Proposal 4: Consider enhancements on the Xn interface signalling to support the exchange of intended subband configurations.




2.1.3 Spatial domain coordination method for gNB-to-gNB CLI handling

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 1: Study the feasibility and performance of beam nulling for gNB-to-gNB CLI suppression with gNB-to-gNB channel.
Proposal 2: Study performance of beam coordination for gNB-to-gNB CLI suppression in FR2 and the solutions for gNB-to-gNB beam pairing.
· CLI strength of beam pair over a threshold can be exchanged.
· Preferred Tx beams for each receive beam at the victim cell can be exchanged.

	ZTE [4]

	Proposal 9: Spatial domain coordination can be considered by aggressor for handling gNB-to-gNB CLI, e.g., 
· avoidance of high-interference beam in time/frequency domain resource, 
· adjusting the beamforming of the DL transmission by considering the channel state information of the interference channel, etc.  

	TCL [5]

	Proposal 3: Consider the information exchange of Tx and Rx beams, based on the beam IDs assigned to the DL and UL transmission among the neighbor base stations. 

	CATT [6]
	Proposal 3: Study restricted/recommended beam direction exchange among neighbor gNBs as baseline.

	Spreadtrum [7]
	Proposal 3: Information concerning preferred/non-preferred beams can be shared among gNBs.

	Intel Corporation [9]

	Proposal 3
· For spatial domain coordination, 
· The intended Tx beams or beam nulling information of aggressor gNB can be signalled from the aggressor gNB to the victim gNB. 
· The preferred/not-preferred Tx beams of the aggressor gNB can be signalled from victim gNB to the aggressor gNB. 

	Lenovo [11]

	Proposal 5: Support aggressor gNB indicating to victim gNBs of any restrictions on using high-interference beams.

	CMCC [13]

	Proposal 7: For spatial domain coordination for inter-gNB intra-subband CLI handling, the inter-gNB beam management procedure is needed.

	LG Electronics [18]

	Proposal 4. At least the beam information of gNBs should be shared to consider spatial domain enhancement.

	NTT DOCOMO [20]

	Proposal 5: Information to be exchanged among gNBs should include spatial domain information.

	Qualcomm [22]

	Proposal 54: Support to investigate schemes for inter-gNB CLI mitigation in dynamic/flexible TDD and SBFD to identify compatible inter-gNB beam pairs, which can be based on inter-gNB CLI measurement and reporting per candidate DL/UL beam pair.
Proposal 55: Support to investigate measurement periodic or event triggered report with contents of allowed/disallowed (recommended/restricted) beams.
Proposal 56: Support to investigate related resources and corresponding required power backoff per allowed/disallowed beam.
Proposal 57: gNB adopts a slot-specific DL codebook restrictions, where a subset of PMI codebook is restricted in slots where a neighboring gNB has a conflicting traffic direction.
Proposal 58: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding matrix 
· For SBFD, spatial parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, spatial 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.
Proposal 59: Beam related coordination info can be sent between victim gNB and aggressor gNB
· If the inter-gNB CLI RS is transmitted from aggressor gNB and measured by victim gNB, the coordination info can include allowed/disallowed aggressor gNB DL beam(s), corresponding Tx power backoff and time/frequency resources. 
· If the inter-gNB CLI RS is transmitted from victim gNB and measured by aggressor gNB, the coordination info can include the intended victim gNB UL beam(s), corresponding intended time/frequency resources and max allowed caused interference level.

	MediaTek [23]

	Proposal 1: Error: Reference source not found

	Nokia, NSB [24]

	Proposal 5: Study the feasibility DL precoding adaptation considering the exchange of detailed complex radio channel response between gNBs and the trade-offs between DL throughput and generated gNB-to-gNB CLI.
Proposal 6: Study the impact on the aggressor gNB performance when disabling part of the available beams as part of the prohibited/desired beam framework.




2.1.4 Advanced receiver 

	Company
	Description

	MediaTek [23]

	Proposal 0: Error: Reference source not found

	Nokia, NSB [24]

	Proposal 7: E-LMMSE-IRC should be considered as a possible solution for CLI mitigation, potentially assisted through information exchange of the CLI aggressor characteristics over the Xn interface (or the F1 interface in case of gNB-split architectures). 




2.1.5 UE and gNB transmission and reception timing 
	Company
	Description

	vivo [2]

	Error: Reference source not found

	Intel Corporation [9]

	Proposal 5
· For gNB-to-gNB CLI mitigation, study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs to enable better CLI estimation and its management.

	Lenovo [11]

	Proposal 9: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 

	Sony [12]

	Proposal 8: The impact of timing misalignment between gNBs, preferable after other CLI mitigation schemes have been applied, needs to be evaluated before considering any new gNB-gNB timing alignment methods.

	CMCC [13]

	Proposal 8: For inter-gNB intra-subband CLI handling, UE and gNB transmission and reception timing alignment can be further studied, e.g., set  via information n-TimingAdvanceOffset or define negative .

	Samsung [21]

	Proposal 9: RAN1 to study and evaluate the benefits of providing Tx power adjustment and PSD range indications using Xn-AP to support co-channel gNB-to-gNB CLI handling

	Qualcomm [22]

	Proposal 60: Investigate how to determine inter-gNB CLI RS Tx/Rx timing for accurate inter-gNB CLI measurement.
Proposal 61: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific TA.
· For SBFD, TA configured for SBFD slots can be different from those configured for HD slots.
· For dynamic TDD, TA 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.
Proposal 62: Simultaneous UL reception and inter-gNB CLI measurement can be achieved by configuring UE with zero or negative TA.

	Nokia, NSB [24]

	Proposal 8: Study the limitations and trade-offs of adjusting the TA offset including the potential backward compatibility problems between legacy UEs and Rel-18 UEs.




2.1.6 Power control based solution 
	Company
	Description

	vivo [2]

	Error: Reference source not found

	New H3C [3]

	Proposal 8: The power control can be used for mitigate the gNB-gNB CLI, a mapping table between the CLI measurement results and the power control offset can be introduced for the power control in the aggressor gNB.

	ZTE [4]

	Proposal 10: Resources with different interference levels can be divided into multiple areas and each area is mapped with a dedicated power control parameter set for compensating the interference from aggressor with different levels. 
· The resources contained in each area can be indicated by DCI or high layer signaling. 
Proposal 11: Further study the feasibility and potential gain for mitigating gNB-to-gNB CLI through DL transmission power reduction. 

	xiaomi [8]

	Proposal 8: The power adaptation schemes to alleviate the CLI issue can be further studied.

	Intel Corporation [9]

	Proposal 4
· Power control enhancement can be studied, e.g., separate open-loop power control parameters can be configured for different UL transmissions. 

	LG Electronics [18]

	Proposal 5. For the enhancement of power control based solution for inter-gNB CLI handling,
· For DL power control, similar enhancement in Rel-17 eIAB can be the only option if considered.
· For UL Tx power adjustment, the conventional mechanism is sufficient.

	Samsung [21]

	Proposal 9: RAN1 to study and evaluate the benefits of providing Tx power adjustment and PSD range indications using Xn-AP to support co-channel gNB-to-gNB CLI handling
Proposal 10: RAN1 to study and evaluate benefits of enhancements to allow per-slot UE configured maximum output power in a serving cell

	Qualcomm [22]

	Proposal 63: Support of gNB requesting another gNB to have X dB power backoff on time/frequency/spatial resources to mitigate inter-gNB CLI.
Proposal 64: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters 
· 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.


	MediaTek [23]

	Proposal 1: Error: Reference source not found
Proposal 2: Error: Reference source not found

	Nokia, NSB [24]

	Proposal 9: Enhancements on the signalling between gNBs is required to inform about the desired power reduction at the aggressor(s) cells. 
Proposal 10: The IAB concepts of Desired DL Tx power adjustment and DL Tx power adjustment can be used as a starting point.





2.2 Summary
In RAN1#109-e meeting, candidates of potential enhancement method of gNB-to-gNB CLI handling were identified, and it was agreed that prioritization/down-scoping of candidate schemes for study can be done in the future meeting. 
		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





During two meeting (RAN1#110 and RAN1#110-bis-e), there were discssions to determine which method(s) of gNB-to-gNB co-channel CLI handling is/are studied, and following(s) were agreed.
	1. gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 
	In 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 and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· [bookmark: _Hlk115284164]Usage of measurement

	In RAN1#110-bis-e 
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



2. Coordinated scheduling for time/frequency resources between gNBs 
	In RAN1#110 
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



3. Spatial domain coordination method for gNB-to-gNB CLI handling
	In RAN1#110
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

	In RAN1#110-bis-e
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. 



4. Advanced receiver 
So far, no consensus

5. UE and gNB transmission and reception timing 
So far, no consensus

6. Power control based solution 
So far, no consensus

7. Potential enhancements to Rel-16 RIM
	In 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.



8. Sensing based mechanism
	In 110-bis-e
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.







Following are a summary of companies input.

2.2.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling
1-1. Measurement resource configuration
Reference Signal for measurement
Support: 
· Huawei (The existing RS (e.g. DMRS of PBCH SIB1, unicast PDSCH /PDCCH) can be studied as a starting point)
· ZTE (The existing DL RS e.g., SSB, CSI-RS can be used as measurement RS. UL rate-matching/cancellation mechanism)
· H3C (Existing CSI-RS for interference measurement (CSI-IM), NZP-CSI-RS)
· OPPO (The existing DL singal/resource should be reused. CSI-RS and R16 CLI-RSSI resource as a starting point. SSB may be needed for timing synchronization)
· CATT (Study CSI-RS resource pattern/CSI-IM based solution with high priority)
· Intel (NR CSI-RS as candidate for CLI-RS as a starting point.) 
· Lenovo (Support of use existing DL RS (CSI-RS, SSB), Transmitting SRS by aggressor gNB.)
· Xiaomi (The measurement resource configuration should at least include the information related to the target RS type)
· CMCC (Existing DL RS can be reused as the inter-gNB CLI measurement RS, e.g., CSI-RS)
· NEC (one-shot or aperiodic CLI-RS transmission)
· Samsung (NZP CSI-RS resource set(s) can be configured as gNB-to-gNB CLI measurement resources for SBFD and d/f-TDD)
· MediaTek (Measurement of inter-gNB CLI in NR duplex operation can be based on existing RSs, such as CSI-RS.)
· LG (at least the existing reference signal which is exploited for serving the UEs in the cell are used for CLI measurement.)
· NTT DOCOMO (Existing signals, e.g. SSB, CSI-RS, RIM-RS can be reused, defining a new RS is not necessary)
· Qualcomm (Existing DL RS (e.g. SSB, CSI-RS) can be used as starting point as CLI-RS. Investigate inter-gNB CLI measurement RS Tx and Rx time window configuration per cell. Consider gNB HD/FD capability in the inter-gNB CLI RS Tx and Rx time window configuration. study inter-gNB/DU CLI measurement, where the gNBs/DUs may belong to same or different CUs and CU may provide DU the measurement configuration. study inter-gNB CLI report contents.)
· NOKIA (Consider NZP CSI-RS as the candidate RS)


UL Blank/Muting Resource
Support: 
· Huawei (Introducing uplink blank/muting re-sources for different downlink signals, The existing RS (e.g. DMRS of PBCH SIB1, unicast PDSCH /PDCCH) can be studied as a starting point)
· SONY (RE muting on REs containing gNB RS is conditional.)
· CMCC (Resources muting in UL transmission for more accurate inter-gNB CLI measurement.)
· NEC (Study the impact of gNB-to-gNB CLI measurement on UE UL transmissions and whether there is a need to enhance the UL rate matching/puncturing procedures)
· LG (UL CI introduced in Rel-16 uRLLC should be baseline.)
· Qualcomm (Semi-static UL-muting patterns are configured to prevent UL transmissions from interfering with the inter-gNB CLI channel measurement)
Not support/Deprioritize:
· Lenovo (The impact on the PUSCH reception when receiving CLI measurement RS can be solve by gNB implementation.)

1-2. Measurement details
Support: 
· Huawei (different measurement quantities such as RSRP, RSSI, channel estimation, interference covariance matrix based on the uplink blank/muting resources for different gNB-gNB CLI handling scheme.)
· H3C (CLI-RSSI and/or CLI-RSRP are needed by the victim gNB))
· OPPO (L1-based RSRP/RSSI should be considered.)
· Intel (Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic. Short-term CLI metrics may be defined based on CSI/CQI- or L1-RSRP/RSSI-like measure-ments, Long-term CLI metrics may be defined based on CLI-RSRP- or CLI-RSSI-like measurements)
· NEC (CLI sensitivity level as measurement metric)
· Samsung (Measurements by the victim gNB to support gNB-to-gNB CLI estimation are left to implementation)


1-3. Relevant information exchange
Support: 
· Huawei (exchanging the measurement resource configurations, measurement quantities as well as the need of other relevant information such as scheduling decisions between the gNBs for different gNB-gNB CLI handling schemes)
· vivo (measurement resources, measurement reports of RSRP/RSSI/beam, scheduling information, SBFD resource configuration (for SBFD CLI))
· OPPO (The configuration of CSI-RS, CLI-RSSI source or SSB should be exchanged over Xn interface.)
· Intel (The configuration on the time/frequency/spatial information on the CLI-RS needs to be exchanged between gNBs)
· Lenovo (Support exchange of CSI-RS (and/or SSB) configuration information over the backhaul.)
· CMCC (Backhaul signalling enhancement is needed to exchange related information, e.g., CSI-RS configurations)
· NEC (CLI-RS time frequency resources, association between CLI-RS resource and gNB DL beam. the CLI-RS resource identifier or DL beam with the highest L1-RSRP/L1-SINR/L1-RSSI can be exchanged.)
· Samsung (Xn/F1AP signaling is extended to indicate the CSI-RS resource set(s) and/or muting patterns configured by the aggressor gNB for gNB-to-gNB CLI measurements by the victim gNB)
· LG (The location of the time/frequency resource for the reference signal such as the SS/PBCH block and the NZP-CSI-RS and the exchange of the corresponding resource configuration information, etc. are assumed.)
· NTT DOCOMO (Information for measurement window needs to be exchanged among gNBs.)
· Qualcomm (Support to study OTA or backhaul information exchange for inter-gNB CLI reporting contents including inter-gNB CLI metric per Tx/Rx beam pair, allowed/disallowed beams, etc.)
· NOKIA (New inter-gNB signalling to exchange the CSI-RS configuration via the Xn interface)


1.4 Usage of measurement
Support: 
· Huawei (The uplink blakn/muting resource can be used to suppress or mitigate the gNB-to-gNB CLI in different way, e.g. CLI measurement, or CLI avoidance, or used for the reference signal for the gNB-to-gNB channel measurement for coordinated beamforming.)
· Qulacomm (gNB-to-gNB CLI measurement and reporting can be used for gNB coordinated scheduling between gNBs and also can be used to facilitate inter-gNB Tx/Rx beamforming/nulling to reduce inter-gNB CLI.)


2.2.2 Coordinated scheduling for time/frequency resources between gNBs 
2.1 Details of coordinated scheduling for time/frequency resources 
Support: 
· Huawei (semi-static and dynamic coordinated scheduling considering the requirements on the channel measurement in FR1)
· Intel (Study resource blanking and related information exchange between gNBs. DL resource blanking at aggressor gNB help to protect the UL transmission at the victim gNB. UL resource blanking by a transmitting UE may involve significant UE complexity.)
· SONY (Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.)
· Ericsson (‘Protected dTDD (the first four slots are configured as flexible and one slot is reserved for UL-only F-F-F-F-U.) is a simple and robust scheme for mitigating the performance impact of CLI without requiring fast exchange of information between gNBs. Capture the performance of protected dTDD in the TR as a beneficial CLI handling scheme.)
· Xiaomi (some UL RBs/subbands/RB sets can be reserved. The time/frequency domain resources can be reserved to protect the UL transmissions at the victim gNB)
· CMCC (support to enhance the backhaul signaling to exchange necessary information, e.g., scheduling information in time-domain, frequency-domain, spatial-domain, and power domain.)
· Apple (Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols)
· LG (Feasible coordinated scheduling is supported by information exchange of the intended TDD DL UL configuration)
· Qulacomm (Support coordinated scheduling on DL Tx restriction on UL resources between cells. RAN 1 study semi-static or dynamic coordinated scheduling.)

2.2 Relevant information exchange 
(1) Exchange of time/frequency resources among cells
Support: 
· TCL (The details of coordinated scheduling of time/frequency resources which are common to both dynamic TDD and SBFD operation (relevant information exchange, muting those RBs of dynamic TDD operation, time window for simultaneous existence of dynamic TDD and SBFD operation)
· Huawei (For semi-static coordinated scheduling, the configuration of the measurement resources should be exchanged for FR1 and FR2, the CLI strength of each beam pair (RSRP, RSSI) and the preferred Tx beams for each receive beam at the victim cell mentioned in spatial domain enhancement are also needed for FR2., For dynamic coordinated scheduling, the UE to be scheduled, the number of PRBs needed for the candidate scheduled UE should be additionally exchanged in FR1 and FR2, the preferred beams of the candidate scheduled UE should also be exchanged in FR2 )
· OPPO (more flexible TDD DL-UL configuration exchange over Xn/F1 interfaces, more than 10ms)
· CATT (at least SBFD configuration should be exchanged.)
· Intel (Study resource blanking and related information exchange between gNBs. DL resource blanking at aggressor gNB)
· NEC (SBFD based frame structure, DL beam scheduling information, DL transmission power information)
· Qualcomm (Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling.
· Sony (SBFD and Slot Format exchange via OTA.  The L1 priority of scheduled transmission exchanged OTA)


(2) CLI measurement 
Support:
· Huawei (CLI measurement in FR2 and backhaul information exchange in FR1 and FR2.)


2.2.3 Spatial domain coordination method for gNB-to-gNB CLI handling 
3.1 Details for spatial domain coordination 
Support: 
· Huawei (Tx beamforming for gNB-to-gNB CLI suppression and the solutions for gNB-to-gNB channel measurement, Beam coordination for gNB-to-gNB CLI suppression in FR2 and the solutions for gNB-to-gNB beam pairing.)
· ZTE (avoiding of high-interference beam in time/frequency resource, adjusting the beamforming of the DL transmission)
· CATT (Beam direction and beam based CLI measurement related information is beneficial to enable spatial domain coordination.)
· Intel (Beam based CLI measurement)
· Lenovo (per beam inter-gNB CLI measurement and reporting. Reference signal configuration and inter-gNB signalling.)
· Apple (Desired and/or prohibited beams, associated with SBFD slots/symbols)
· MediaTek (Analog beam coordination between gNBs is a more practical approach for inter-gNB CLI handling. Proactive-based interference mitigation schemes such as power control and analog beamforming could be considered in RAN1)
· Qualcomm (Support to investigate schemes for inter-gNB CLI mitigation in dynamic/flexible TDD and SBFD to identify compatible inter-gNB beam pairs, which can be based on inter-gNB CLI measurement and reporting per candidate DL/UL beam pair. gNB adopts a slot-specific DL codebook restrictions, where a subset of PMI codebook is restricted in slots where a neighboring gNB has a conflicting traffic direction. Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding matrix)


3.2 Relevant information exchange 
Support: 
· Huawei (Configuration of the measurement resources can be exchanged for coordinated beamforming, and the gNB-to-gNB channel can be measured at the aggressor cell. Configuration of the measurement resources, the CLI strength of each beam pair (RSRP, RSSI) and the preferred Tx beams for each receive beam at the victim cell can be exchanged for beam coordination)
· CATT (Beam direction exchange is needed and beam based CLI measurement can be considered to enable spatial domain coordination.)
· Intel (Study the exchange the following information between gNBs. Intended Tx beams from the perspective of an aggressor gNB, Preferred/not-preferred Tx beams from the perspective of a victim gNB)
· Lenovo (Support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams.)
· NEC (SBFD based frame structure, DL beam scheduling information, DL transmission power information)
· Samsung (RAN1 to study and evaluate the benefits of providing desired/prohibited beam indications using Xn-AP)
· LG (The exchange of beam configuration information of gNB should be considered as spatial domain enhancement.)
· NTT DOCOMO (Information to be exchanged among gNBs should include spatial domain information)
· Qualcomm (Beam related coordination info can be sent between victim gNB and aggressor gNB)
· NOKIA (Study the feasibility DL precoding adaptation considering the exchange of detailed complex radio channel response between gNBs and the trade-offs between DL throughput and generated gNB-to-gNB CLI.)

2.2.4 Advanced receiver 
Whether study is necessary
Support: 
· Huawei (Spatial characteristics of the CLI obtained by the uplink blank/muting resources can be used for IRC receiver.)
· MediaTek (Advanced receiver-based interference mitigation schemes could be considered in RAN1)
· NOKIA (Enhanced gNB receivers should be considered as a possible solution for CLI mitigation)
Not support/Deprioritize:
· SONY (Deprioritised in this SI. Advanced Receivers may require significant information exchange between gNBs. )
· Qualcomm (Not to further study advanced receiver, which could be up to gNB implementation, and corresponding performance gain is unclear without simulation results.)


2.2.5 UE and gNB transmission and reception timing 
Whether study is necessary
Support: 
· vivo (Accurately estimate interference. Negative TA can be configured for UE. RS configuration)
· Intel (study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs, especially in case of multi-operator deployments to enable better CLI estimation and its management.)
· CMCC (UE and gNB transmission and reception timing alignment can be further studied, e.g., set  via information n-TimingAdvanceOffset or define negative .)
· LG (Only enhancement of UE transmission timing can be considered.)
· Qualcomm (Investigate how to determine inter-gNB CLI RS Tx/Rx timing for accurate inter-gNB CLI measurement. Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific TA. Simultaneous UL reception and inter-gNB CLI measurement can be achieved by configuring UE with zero or negative TA.)
· NOKIA (Study the limitations and trade-offs of adjusting the TA offset including the potential backward compatibility problems between legacy UEs and Rel-18 UEs.)
Not support/Deprioritize:
· Huawei (In current specification, the UL signal can be aligned with downlink interference when proper TAoffset and TA command are configured/indicated)
· SONY (The impact of timing misalignment between gNBs, preferable after other CLI mitigation schemes have been applied, needs to be evaluated before considering any new gNB-gNB timing alignment methods.)

2.2.6 Power control based solution 
Whether study is necessary
gNB DL Tx power control
Support: 
· ZTE (Resource with different inference levels, Multiple areas with a dedicated power control parameter for compensating the inference)
· New H3C (DL power control, offset value, PDSCH only)
· Xiaomi (The aggressor gNB adjust its DL transmission power to reduce the interference level. The power adaptation schemes to alleviate the CLI issue can be further studied.)
· Samsung (RAN1 to study and evaluate the benefits of providing Tx power adjustment and PSD range indications using Xn-AP)
· Qualcomm (Support of gNB requesting another gNB to have X dB power backoff on time/frequency/spatial resources to mitigate inter-gNB CLI. Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters.)
· NOKIA (Enhancements on the signalling between gNBs is required to inform about the desired power reduction at the aggressor(s) cells)
Not support/Deprioritize:
· Huawei (to reduce the gNB transmission power will also affect the downlink throughput of the aggressor cell)

UE UL Tx power control
Support: 
· vivo (One direction is to enhance the UL power control. But, no solution available for CG-PUSCH power boosting in Rel-16.)
· OPPO (Two values of Po for PUSCH transmission in Rel-16 URLLC can be a starting point. Study whether PUCCH power control needs to be enhanced.)
· Intel (Power control enhancement can be studied, e.g., separate open-loop power control parameter can be configured for different UL transmissions)
· Xiaomi (The victim UE adjust its UL transmission power to boost its signal strength. The power adaptation schemes to alleviate the CLI issue can be further studied.)
· MediaTek (UL power boosting can be an efficient approach for inter-gNB CLI mitigation. Proactive-based interference mitigation schemes such as power control and analog beamforming could be considered in RAN1. Study the feasibility of enabling two UL power control loops for inter-gNB CLI handling. Support the use of a bitmap for slot indication to the UE when two UL power control loops are enabled.)
· QC (Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters)

Not support/Deprioritize:
· Huawei (the gNB can indicate different power control parameters for the slot with CLI and slot without CLI, and can realize the UL power boost in slot with CLI/slot specific power control.)
· LG (Unless a specific power control indication is forced on the victim gNB's scheduler, conventional uplink power control mechanism is sufficient for power control based enhancement)
· NOKIA (UE power control specifications have high degree of flexibility. A UE could be configured with different p0 values and the gNB could indicate the specific p0 to be used in the next UL transmission via DCI.)

2.3 1st Round Discussion
2.3.1 [Open] gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 
Moderator Proposal #1-1 
· For gNB-to-gNB co-channel CLI measurement, existing DL RS (i.e., SSB, NZP CSI-RS) can be used.
Note: Inter-gNB signalling to exchange the NZP CSI-RS configuration via the Xn interface can be introduced.

Moderator Proposal #1-1 [1]
For gNB-to-gNB co-channel CLI measurement [and/or channel measurement], at least periodic NZP CSI-RS is the baseline in RAN1 study.
· FFS: CD-SSB and/or NCD-SSB
· FFS: DMRS for PDCCH/PDSCH, RIM-RS
· FFS: aperiodic NZP CSI-RS
· FFS: enhancement of reference signal for CLI measurement
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS can be an enabler for gNB-to-gNB CLI measurement [and/or channel measurement]. 



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

	Support
	Sony, NEC, Nokia, NSB, CEWiT, OPPO, QC, DOCOMO, Samsung, Xiaomi, Lenovo

	Not support
	




	Companies
	Views

	Sony
	Didn’t we already agree to this in RAN1#110bis-e?  How is this proposal different?

	NEC
	We agree that CSI-RS configuration should be shared between gNBs to ensure proper CLI measurements. However, it needs to be further discussed what type of CSI-RS (periodic/aperiodic) configuration should be shared. Given that these CLI measurements may not need to be performed frequently, aperiodic CSI-RS seems to be appropriate but it might require additional exchange between gNBs for actual occasions of CSI-RS transmissions which can be avoided by sharing periodic CSI-RS configuration. 

	CEWiT
	We feel that NZP CSI-RS is a good candidate for gNB-to-gNB co-channel CLI measurement.
Using SSB for gNB-to-gNB CLI measurement is not appropriate since the configuration of SSBs are mostly fixed wrt the beams and periodicities. The gNB cannot modify it as and when required for CLI measurement. Further, DMRS for  PDCCH/PDSCH is also not a good choice since it can only be transmitted when PDCCH/PDSCH is present. 
Further, for gNB-to-gNB CLI measurement, RIM-RS can be enhanced and used as a measurement resource. The main advantage of using the RIM RS is that the CLI measurement accuracy will not be affected due to the timing synchronisation error that exists between two gNBs. 

	QC
	Try to clarify in the Note, why only exchange the NZP CSI-RS configuration? Suggest adding SSB configuration as well for info exchange.
“…exchange the SSB, NZP CSI-RS configuration via the Xn interface can be introduced”

One more comment is that for this proposal and other proposals, it is more focused on the Xn interface exchange. However, there is another important aspect that the CLI transmission window/parameter and the CLI reception window/parameter need to be configured by CU or OAM and the configuration needs to be signalled to the Tx DU and the Rx DU. This needs to be addressed too.

	Samsung
	Main bullet is already covered by RAN1#110bis-e agreement, so not needed. The note is the actual proposal. Recommend to delete main bullet and remove “note”.

	Huawei, Hisilicon
	In the last meeting, it is agreed to take the existing DL signals and channels as the baseline for gNB-gNB CLI measurement. The intension of the proposal is to include the note? In the main bullet of the proposal, SSB is not precluded for CLI measurement, but in the note only NZP related information is mentioned, it seems that the note and the proposal do not match each other. 
Furthermore, we think we need to be discussed the details of the signal/channel to be used for the CLI measurement first. And afterwards we can discuss whether the configurations are exchanged via Xn interface or via OAM

	Xiaomi
	Support the proposal. 
@ Sony: We understand this proposal aims to limit the DL RS for gNB-to-gNB co-channel CLI measurement to SSB and NZP CSI-RS.

	CATT
	We are not sure if SSB can be used, fine to use NZP CSI-RS





2.3.2 [Open] Coordinated scheduling for time/frequency resources between gNBs 
Moderator Proposal #1-2-1 
· SBFD configuration of subband time and frequency location can be exchanged over over Xn/F1 interfaces.

Moderator Proposal #1-2-1 [1]
SBFD configuration of uplink and downlink subband time and frequency location can be exchanged over Xn/F1 interfaces.
· FFS signaling exchange for dynamically scheduled SBFD occasions


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

	Support
	Sony, NEC, Nokia, NSB (typo “over” is written twice),OPPO,QC, DOCOMO, Samsung (in principle), IDC, Xiaomi, Lenovo, CATT

	Not support
	




	Companies
	Views

	Sony
	Also exchanged via OTA signalling.

	NEC
	We agree with the intention but it is also important to share information between gNBs of dynamically scheduled SBFD occasions (e.g. when an SBFD occasion is converted to DL-only or vice versa), as these occasions would result in the high CLI scenarios because different gNB would have slot structure of different transmission direction. Hence, we suggest to include additional FFS:

FFS signaling exchange for dynamically scheduled SBFD occasions

	QC
	Suggested edit “uplink and downlink subband time and frequency….”

	Samsung
	Same FL proposal already handled under 9.3.2

	Huawei, Hisilicon
	We think that if the SBFD configuration are the same for the gNBs in the network, then it does not really need information exchange. Only when the configuration or indication are dynamic, or semistatic with frequent reconfiguration, such exchange may be needed. 
And furthermore, what is the purpose and usage for exchange such information between gNBs?



Moderator Proposal #1-2-2 
· Location of time and frequency resource (e.g., RBs, OFDM symbols) for UL can be aligned among gNB.

Moderator Proposal #1-2-2 [1]
· Alignment of location of time and frequency resource (e.g., RBs, OFDM symbols) for UL among gNB can be as an enabler for mitigating inter-gNB CLI.


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

	Support
	Sony (need clarification), NEC

	Not support
	Samsung, IDC, Xiaomi




	Companies
	Views

	Sony
	NOTE: There as no table for companies to indicate whether they support or not support the proposal and no table for comments.  I add this table here for company’s comments assuming this is the intention.

Please clarify if this proposal intend to indicate UL transmissions (PUSCH, PUCCH) such as FDRA & PRB between gNBs?


	QC
	Fist of all, the views table seems missing in this proposal and we added it.
Secondly, the proposal is not clear to us. Does this mean the traffic resource or CLI measurement resource for UL? Is this UL meaning UL subband or UL transmissions? And why do we need to discuss the aligned UL among gNBs in inter-gNB CLI measurement?

	Samsung
	Proposal unnecessary according to us. Common deployment assumption already. Not immediately clear to us how proposal would allow us to progress.

	IDC
	The proposal is unclear. If it is to align any UL transmissions across gNBs, such proposal could affect the flexibility of scheduling at the NW and degrade the objectives of the dynamic TDD as discussed in this SI.

	Xiaomi
	Prefer not to support. Protected TDD will limit the gNB scheduling flexibility. And it is opposed to the intention of introducing dynamic TDD.




2.3.3 [Open] Spatial domain coordination method for gNB-to-gNB CLI handling
Moderator Proposal #1-3-1
· For spatial domain coordination, Beam related information (e.g., DL RS and/or TCI state, DL beam scheduling information) can be exchanged over Xn/F1 interface. 

Moderator Proposal #1-3-1 [1]
For spatial domain coordination, some beam related information can be exchanged over Xn/F1 interface. 
· For example, DL beam indication (including DL RS and/or TCI state), DL beam scheduling information


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

	Support
	Sony, NEC, Nokia, NSB,QC, DOCOMO, Samsung (in principle), IDC, Xiaomi, Lenovo

	Not support
	




	Companies
	Views

	QC
	We support in general with some clarification.
Firstly, suggested editting (e.g. DL beam indication including DL RS and/or TCI state, …)
Secondly, does “DL beam scheduling information” mean time and frequency scheduling info? Or recommended/restricted beam info? Need some clarification.

	Samsung
	We support in principle, but anticipate that a couple of sub-bullets need to be added to list options / use cases. Will provide more input during Day offline session.

	CATT
	The wording ‘beam related information’ is too broad and inclusive. Need to rephrase to ‘some beam related information’



Moderator Proposal #1-3-2
· For spatial domain coordination, Beam based CLI measurement can be considered.

Moderator Proposal #1-3-2 [1]
For gNB-to-gNB CLI handling, Beam based CLI measurement can be considered.


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

	Support
	Sony, NEC, Nokia, NSB,QC, DOCOMO, IDC, Xiaomi, Lenovo

	Not support
	Samsung




	Companies
	Views

	QC
	Need some clarification on the two proposals, does 1-3-1 refer to traffic and 1-3-2 refer to CLI measurement? 
In addition, is the intention “Beam based CLI measurement can be considered” for Xn/F1 interface exchange?” or the intention is for beam based CLI measurement? Then it should be under CLI measurement, instead of “for spatial domain coordination” as stated in the proposal.

	Samsung
	We do not think that gNB side measurement quantities need to be defined for Duplexing. With no gNB-to-gNB reportable CLI measurements, no need to agree on characteristics of such measurements.

	IDC
	Agree with the proposal in principle. However, the beam based CLI measurement is better to be included in CLI measurement section.





2.3.4 [Hold] Advanced receiver 

2.3.5 [Hold] UE and gNB transmission and reception timing 

2.3.6 [Hold] Power control based solution 


2.4 2nd Round Discussion
2.4.1 [Open] gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

	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. 



Moderator Question #1-1-3
Q1) When transmission timing of SSB among gNBs is aligned, how does gNB operate gNB-to-gNB co-channel CLI measurement using SSB from inter-gNB? 

Q2) For gNB-to-gNB co-channel CLI measurement, can we need to consider a timing alignment between aggressor gNB Tx timing (for periodic NZP CSI-RS/SSB) and victim gNB’s Rx timing (e.g., pausing Tx operation in DL slot/symbol or Rx operation in UL slot/symbol)?

Q3) If gNB can try to measure RSS (Received Signal Strength), does it need resource coordination among gNBs for identifying dominant gNB-to-gNB co-channel CLI source? For example, an aggressor gNB is muted and other aggressor gNBs transmit Tx singal/channel when victim gNBs operates RSS measurement.


	Companies
	Views

	Sony
	For all 3 questions, the gNB would need to know the configuration of the CSI-RS and SSB.

	Xiaomi
	The intention of Q1 is not clear to us.  The SSB can be adopted for gNB-to-gNB CLI measurement, not must be adopted according to the agreement. The situation mentioned in Q1 can be avoided by configuration.
For Q2, the timing alignment is beneficial for improving the CLI measurement accuracy. We would prefer to discuss it further in “UE and gNB transmission and reception timing” session. Besides, whether pausing Tx operation in DL slot/symbol or Rx operation in UL slot/symbol depends on the CLI level. If strong CLI level is observed between gNBs, further investigation of enhancement on Tx or Rx operations may be needed.
For Q3, identifying dominant aggressor gNB for one victim gNB is necessary for further CLI reductions. The specific identification method can be discussed after the measurement metrics are determined.

	vivo
	For Q2, we think to accurately estimate interference channel and effectively suppress CLI from aggressor gNB, we think we need consider a timing alignment between aggressor gNB Tx timing and victim gNB’s Rx timing. If so, channel measurement and Tx/Rx can be operated simulataneously without pausing.  
For Q3, for RSS, identifying dominant gNB-to-gNB co-channel CLI source may not be needed.




2.4.2 [Open] Coordinated scheduling for time/frequency resources between gNBs 
Moderator Proposal #1-2-2 [1]
Alignment of location of time and frequency resource (e.g., RBs, OFDM symbols) for UL among gNB can be as an enabler for mitigating inter-gNB CLI.

Moderator Proposal for observation #1-2-2 [2]
For mitigation of gNB-gNB co-channel CLI, one co-ordination approach can be for gNBs to configure at least one aligned UL-only slot(s)/symbol(s).
Note: This mitigation is applied to only the aligned UL-only slot(s)/symbol(s).



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

	Support
	

	Not support
	Xiaomi




	Companies
	Views

	Moderator
	The proposal assumes dynamic TDD operation with alignment of location of time and frequency resource for UL among gNBs. Except the aligned time/frequency resources, dynamic TDD can be operated in other time/frequency resources. In this case, gNB-to-gNB co-channel CLI is still existed. 
Potential benefit is to guarantee no UL performance degradation due to no gNB-to-gNB co-channel CLI in some time/frequency resources for UL. 

	Sony
	As commented in the main session, the network can align the TDD slot format amon gNBs via implementation and is already done today.

I think what is beneficial is to make it easier for gNBs to align among themselves if they choose to.  Perhaps the proposal should change to what type of info exchange is required to help gNBs align their slot formats, the obvious answer is exchange info on their TDD slot format.  Proposed modification:

Study exchange of TDD Slot Format information among gNB for Alignment alignment of location of time and frequency resource (e.g., RBs, OFDM symbols) for UL among gNB can be as an enabler for mitigating inter-gNB CLI.



	Xiaomi
	Prefer not to support. As we commented before, forcing aligned UL configuration among gNBs would limit the scheduling flexibility. Besides, the SID aims to study CLI handling to enable dynamic/flexible TDD, we think aligned UL configuration will disable dynamic/flexible TDD, which is out of the scope.

	vivo
	In current spec, exchange of intended TDD configuration is supported. Protected TDD can be supported by gNB’s implementation with current mechanism. For frequency domain, it should be discussed in 9.3.2. 



2.4.3 [Open] Spatial domain coordination method for gNB-to-gNB CLI handling
Moderator Proposal #1-3-1 [1]
For spatial domain coordination, some beam related information can be exchanged over Xn/F1 interface. 
· For example, DL beam indication (including DL RS and/or TCI state), DL beam scheduling information

Moderator Proposal #1-3-1 [1]
In the study RAN1 assumes that for spatial domain coordination, the exchange of beam related information between gNBs can be an enabler for CLI management
· For example, DL beam (including DL RS and/or TCI state), DL beam scheduling information

Moderator Proposal #1-3-1 [2]
In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information from aggressor gNB(s) to victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, DL beam indication (including DL RS ID, TCI state) of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s) 
Note:
· Step 1. DL RS related configuration for victim gNB(s) and aggressor gNB(s)
· Step 2. Measurement by victim gNB(s) (or reporting to the aggressor gNB(s))
· Step 3. Resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL RS ID 
· Step 4. Victim gNB can escape the some UL resource for scheduling to the UE. 
	or aggressor gNB can restrict the time resource association with DL beam

Also, the exchanging of beam related information from victim gNB(s) to aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB



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

	Support
	Xiaomi, Spreadtrum

	Not support
	




	Companies
	Views

	Sony
	I think we made some changes in the main session on this where we do not mention Xn/Fq interface.  It will be good to start with that version of the proposal.

	Xiaomi
	Agree with Sony that ‘over Xn/F1 interface’ should be removed.



Moderator Proposal #1-3-2 [1]
For gNB-to-gNB CLI handling, Beam based CLI measurement can be considered.


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

	Support
	Xiaomi, vivo, Spreadtrum, IDC,

	Not support
	




	Companies
	Views

	
	

	
	




2.4.4 [Hold] Advanced receiver 

2.4.5 [Hold] UE and gNB transmission and reception timing 

2.4.6 [Hold] Power control based solution 


2.5 3rd Round Discussion
2.5.1 [Open] gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

	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. 



Moderator Question #1-1-3
Q1) When transmission timing of SSB among gNBs is aligned, how does gNB operate gNB-to-gNB co-channel CLI measurement using SSB from inter-gNB? 

Q2) For gNB-to-gNB co-channel CLI measurement, can we need to consider a timing alignment between aggressor gNB Tx timing (for periodic NZP CSI-RS/SSB) and victim gNB’s Rx timing (e.g., pausing Tx operation in DL slot/symbol or Rx operation in UL slot/symbol)?

Q3) If gNB can try to measure RSS (Received Signal Strength), does it need resource coordination among gNBs for identifying dominant gNB-to-gNB co-channel CLI source? For example, an aggressor gNB is muted and other aggressor gNBs transmit Tx singal/channel when victim gNBs operates RSS measurement.


	Companies
	Views

	Sony
	For all 3 questions, the gNB would need to know the configuration of the CSI-RS and SSB.

	Xiaomi
	The intention of Q1 is not clear to us.  The SSB can be adopted for gNB-to-gNB CLI measurement, not must be adopted according to the agreement. The situation mentioned in Q1 can be avoided by configuration.
For Q2, the timing alignment is beneficial for improving the CLI measurement accuracy. We would prefer to discuss it further in “UE and gNB transmission and reception timing” session. Besides, whether pausing Tx operation in DL slot/symbol or Rx operation in UL slot/symbol depends on the CLI level. If strong CLI level is observed between gNBs, further investigation of enhancement on Tx or Rx operations may be needed.
For Q3, identifying dominant aggressor gNB for one victim gNB is necessary for further CLI reductions. The specific identification method can be discussed after the measurement metrics are determined.

	vivo
	For Q2, we think to accurately estimate interference channel and effectively suppress CLI from aggressor gNB, we think we need consider a timing alignment between aggressor gNB Tx timing and victim gNB’s Rx timing. If so, channel measurement and Tx/Rx can be operated simulataneously without pausing.  
For Q3, for RSS, identifying dominant gNB-to-gNB co-channel CLI source may not be needed.

	TCL 
	

	NEC
	For Q-1, we don’t think we need to discuss the given issue because we believe that such conflict can be avoided based on careful SSB occasion selection between the base stations. But even if the 2 gNBs have the aligned SSB occasion, in that case it would be preferable to consider CSI-RS instead for CLI measurement. So, from our understanding we do not need to address this issue.
Q-2 is not clear to us. Does this mean that when CLI-RS is being transmitted, then the measuring gNB should have UL slot/.symbol in order to perform the CLI measurement? We should not have such restriction, but we think that nevertheless we need to consider that such scenario is indeed possible. In some of the cases it might be possible for CLI measuring gNB to restrict UL scheduling in such slots/symbols for CLI measurement, but in presence of high UL traffic we can also look to define solution on how to perform resource blanking/puncturing for UL traffic to perform CLI measurement in the UL slot.
For Q-3, given that we have not yet agreed on the measurement metrics, it would be preferable to postpone this discussion after/if we agree that RSS is one of the measurement metric. From our perspective, for RSRP metric, this issue will not be applicable.

	Spreadtrum
	For Q-1, we think such case can be avoided by implementation.
For Q-2, timing alignment is beneficial for CLI measurement.
For Q-3, it may be beneficial to introduce such mechanism. But also, we think using separate CLI resources for different gNB can solve this issue. Anyway, it is too early to discuss this issue.




2.5.2 [Open] Coordinated scheduling for time/frequency resources between gNBs 
Moderator Proposal for observation #1-2-2 [2]
For mitigation of gNB-gNB co-channel CLI, one co-ordination approach can be for gNBs to configure at least one aligned UL-only slot(s)/symbol(s).
Note: This mitigation is applied to only the aligned UL-only slot(s)/symbol(s).

Moderator Proposal #1-2-2 [3]
Companies are encouraged to provide evaluation result for the case where gNBs coordinate TDD UL-DL configuration including alignment of at least one UL slot, and provide corresponding analysis. Companies can also consider alignment of DL slot if desired. 


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

	Support
	

	Not support
	




	Companies
	Views

	Xiaomi
	Prefer not to support. As we commented before, forcing aligned UL configuration among gNBs would limit the scheduling flexibility. Besides, the SID aims to study CLI handling to enable dynamic/flexible TDD, we think aligned UL configuration will disable dynamic/flexible TDD, which is out of the scope.

	vivo
	In current spec, exchange of intended TDD configuration is supported. Protected TDD can be supported by gNB’s implementation with current mechanism. For frequency domain, it should be discussed in 9.3.2. 

	Moderator
	Mainly focus on this proposal during the remaining time in this meeting.


	TCL
	We support this proposal in general, but we have concern on aligning the “UL only” slots/symbols. In our view, aligning UL only may restrict the flexibility of dynamic TDD.  For instance, aligning specific slots for UL only at one gNB may restrict all the neighbours’ gNBs to use those specific slots for UL only, irrespective of their traffic requirements. 

	New H3C
	If this proposal only draws an observation , we can live with it.

	Sony
	As per main session, it was not clear what needs to be introduced in Rel-18 or what specs impact is expected with this proposal.  Alignment of TDD slot format is already done since Rel-15.

I think it is better that we spend discussion time on things that can be introduced in Rel-18, for example, what information needs to be exchanged between gNBs to help gNB to make coordinated scheduling to mitigate against CLI.  There were so many proposals made on this aspect and yet we somehow focus and spent time on this proposal that brings nothing new to Rel-18.


	 Xiaomi2
	Agree with Sony that this proposal is beyond Rel-18 related enhancement. We prefer deprioritizing it.

	Ericsson
	Regarding Sony’s comment, it was never the intention to imply that this has any spec impact. The intention was that this could serve as a baseline to use for comparison when evaluating other CLI mitigation approaches for dynamic TDD. In other words, rather than all gNBs using a TDD pattern of all flexible slots (FFFFF), the gNBs could co-ordinate such that they all use at least one protected UL slot, e.g., FFFFU. As Intel pointed out, this is very much like eIMTA from LTE.

Hence we propose the following modification of the proposal:

Proposal
For evaluation of gNB-gNB CLI mitigation schemes for dynamic TDD, the baseline for performance comparison is the case where gNBs co-ordinate by configuring a TDD pattern with at least one UL-only slot aligned between gNBs, e.g., FFFFU.

	Moderator
	
Agreement
For evaluation of dynamic/flexible TDD for the single operator case, consider the following scenarios:
…

· For above scenarios, the following is assumed:
· DL dominant static TDD UL/DL configuration: {DDDSU}, where S=[12D:2G:0U]
· UL dominant static TDD UL/DL configuration: {DSUUU}, where S=[12D:2G:0U]
· dynamic TDD UL/DL assignment: {FFFFF}, companies to report the guard symbols assumed in their simulation
· other configurations for dynamic TDD are not precluded and can be reported by companies
Companies can submit results for other scenarios


R1-2210758	Summary#7 on evaluation on NR duplex evolution	Moderator (CMCC)

Agreement
For dynamic TDD evaluations, the following is assumed. 
	
	Target dynamic/flexible TDD operation
	Baseline operation for comparison
	UL/DL arrival rate determination method

	1-layer scenario (FR1/FR2-1)
	Using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	using dynamic TDD UL/DL assignment based on Rel-17 specifications
	UL/DL arrival rate is selected so that network using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	2-layer Scenario B (FR1)*
	Layer 2 using legacy static TDD {DSUUU} based on potential enhancements discussed in AI 9.3.3
	Layer 2 using legacy static TDD {DDDSU} based on Rel-17 specifications
	UL/DL arrival rate is selected for each layer independently so that each layer using legacy static TDD {DDDSU} achieves a certain level of Type-2 RU**(i.e., <10%, 20%-40% and ≥50% for low, medium and high load).

	
	Layer 2 using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3
	Layer 2 using dynamic TDD UL/DL assignment based on Rel-17 specifications
	

	*: For 2-layer Scenario B (FR1), layer 1 using legacy static TDD {DDDSU} for both target and baseline operation
**: Type-2 RU definition is the same as that defined for SBFD evaluation



Above are agreements for evaluation in RAN1#110-bis-e.
I’d like to point out two things in those agreements.
1. Assumption for TDD configuration in the evaluation 
2. Target dynamic/flexible TDD operation and Baseline operation for comparison.

All F configuration (i.e.,  {FFFFF}) can be uses for baseline operation for comparison. Also, some configuration assumption or method using dynamic TDD UL/DL assignment based on potential enhancements discussed in AI 9.3.3 can be used for target dynamic/flexible TDD operation.
In AI 9.3.3., dynamic TDD UL/DL assignment based on potential enhancement needs to be decided. In this sense, Moderator Proposal #1-2-2 [3] seems acceptable. 

Comments for Moderator Proposal #1-2-2 [3] are welcome. 


	Sony
	Thanks the Moderator for the agreements in 9.3.1.  This clearly is an evaluation topic and it will be good to discuss this in 9.3.1 instead of using valuable discussion time in 9.3.3.  Hence our suggested proposal:


Companies are encouraged to provide evaluation result for thediscuss additional baseline case in Agenda 9.3.1, where gNBs coordinate TDD UL-DL configuration including alignment of at least one UL slot, and provide corresponding analysis. Companies can also consider alignment of DL slot if desired. 



	Spreadtrum
	Fine to evaluate the performance of aligned UL slot(symbol).



2.5.3 [Open] Spatial domain coordination method for gNB-to-gNB CLI handling
Moderator Proposal #1-3-1 [2]
In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information from aggressor gNB(s) to victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, DL beam indication (including DL RS ID, TCI state) of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s) 
Note:
· Step 1. DL RS related configuration for victim gNB(s) and aggressor gNB(s)
· Step 2. Measurement by victim gNB(s) (or reporting to the aggressor gNB(s))
· Step 3. Resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL RS ID 
· Step 4. Victim gNB can escape the some UL resource for scheduling to the UE. 
	Or aggressor gNB can restrict the time resource association with DL beam

Also, the exchanging of beam related information from victim gNB(s) to aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB


Moderator Proposal #1-3-1 [3]
In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information between aggressor gNB(s) and victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, DL beam indication of aggressor gNB(s), intended time/frequency domain resource which is associated with the DL beam indication of aggressor gNB(s) 
· For example, reported DL beam indication of aggressor gNB with less CLI and/or stronger CLI measured by victim gNB, beam based inter-gNB co-channel CLI measurement result of victim gNB
· FFS: how to define DL beam indication

Note: Example of spatial domain coordination can involve some or all of following steps
· Step 1. Exchange of DL beam related configuration between victim gNB(s) and aggressor gNB(s)
· Step 2. Measurement (if required) by victim[/aggressor] gNB(s) 
· Step 2-1. Reporting to the aggressor[/victim] gNB(s)
· Step 3. Exchange of resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL beam indication of aggressor gNB 
· Step 4. Victim gNB can avoid scheduling some UL resource for scheduling to the UE to avoid CLI. 
· Step 4-1. Aggressor gNB can restrict the time/frequency resource(s) association with DL beam and/or notify this to victim gNB


Moderator Proposal #1-3-1 [5]
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), DL beam indication of aggressor gNB(s), configuration  associated with the DL beam indication of aggressor gNB(s):
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated preferred/restricted resource configuration, beam based inter-gNB co-channel CLI measurement result of victim  gNB
· FFS: how to define DL beam indication


Configuration  associated with the DL beam indication of aggressor gNB(s)



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

	Support
	

	Not support
	




	Companies
	Views

	Moderator
	Mainly focus on this proposal during the remaining time in this meeting.


	TCL
	We support the intention of this proposal, however the wording refinement is required for this proposal as mentioned by several companies during online discussion. From our side the following refinement can be considered. 
1, In “DL beam indication”, the word ‘indication’ in this sentence give the intention that the beam is indicated from gNB to UE, so it can be removed. 
2, In the note section point 2 the measurement may not be necessary, since the information exchange is between the gNBs. 

	New H3C
	If this proposal only draws an observation , we can live with it.

	Sony
	There were some changes made in the main session this morning, e.g. “escape” was changed to “avoid scheduling”.  It will be good to start with what we have discussed in the main session.

There was also questions on Step 3 on what is the gNB supposed to do in Step 3.  Is the action done by victim gNB or aggressor gNB, i.e. victim gNB use the scheduling information from aggressor gNB? How is the DL RS ID associated with PDCCH/PDSCH?  Is this the PDCCH/PDSCH of the aggressor or victim?

	NEC
	We agree with the intention however it may require a few changes for clarity:

In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information between aggressor gNB(s) and victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
For example, DL beam indication (including DL RS ID, TCI state) of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s) 

Spatial domain coordination may involve following steps: 
· Step 1. Exchange of DL RS related configuration from between victim gNB(s) and aggressor gNB(s) 
· Step 2. Measurement by victim/aggressor gNB(s) (or reporting to the aggressor/victim gNB(s))
· Step 3. Resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL beam indication of aggressor gNB
· Step 4. Victim gNB can avoid some UL resource for scheduling to the UE. 
Or aggressor gNB can restrict the time resource association with DL beam

Also, the exchanging of beam related information between victim gNB(s) and aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management 
· For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB

FFS: how to define DL beam indication and ID

	CATT
	In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information between aggressor gNB(s) and victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
For example, DL beam indication of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s) , preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB

Example of spatial domain coordination may involve the following steps: 
· Step 1. Exchange of beam related configuration from between victim gNB(s) and aggressor gNB(s) 
· Step 2. Measurement by victim/aggressor gNB(s) (or reporting to the aggressor/victim gNB(s))
· Step 3. Exchange of resource scheduling information (i.e., PDCCH/PDSCH) from the aggressor gNB 
· Step 4. Victim gNB can avoid some UL resource for scheduling to the UE. 
Or aggressor gNB can restrict the time resource association with DL beam

Also, the exchanging of beam related information between victim gNB(s) and aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management 
· For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB


	Xiaomi
	Agree with this proposal with some modifications. The content concluded by the note is mainly about spatial domain coordination operations, which is another topic compared to the main bullets. We prefer to remove it and discuss in another topic:

In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information from between aggressor gNB(s) to and victim gNB(s) can be an enabler for inter-gNB co-channel CLI management:
· For example, DL beam indication related information (at least including DL RS ID, TCI state) of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s). 
Note:
· Step 1. DL RS related configuration for victim gNB(s) and aggressor gNB(s)
· Step 2. Measurement by victim gNB(s) (or reporting to the aggressor gNB(s))
· Step 3. Resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL RS ID 
· Step 4. Victim gNB can escape the some UL resource for scheduling to the UE. 
	or aggressor gNB can restrict the time resource association with DL beam
Also, the exchanging of beam related information from between victim gNB(s) to and aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management
For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB.

	vivo
	We support the intention of the proposal. However, the wording refinement is required. For example, 
1) for step 3, the intention is to inform victim gNB the resource scheduling information with beam information which aggressor gNB wants to use.” …which is associated with DL RS ID” may not be the only one way to realize such intention, for example, it can also realized by informing the associated beam ID, or others. So, we can consider to change as ” …which is associated with DL beam information”
2) for the cyan part, in the example, preferred DL beam ID is not clear to us, is it the beam that victim gNB prefers to use for UL reception (beam with less interference)? If so, we think the beam that victim gNB prefers aggressor gNB not to use (beam with strong CLI) can also be informed to aggressor gNB to avoid strong CLI. So, the following change is suggested:
For example, preferred DL beam ID with less CLI,/DL beam ID with stronger CLI, beam based inter-gNB co-channel CLI measurement result of victim gNB
3) The bracket () for cyan part in step 2 can be removed for consistent expression with that in step 4.


	New H3C2
	Regarding updated proposal, we would point out that aggressor gNB can restrict the time resource association with DL beam should be shared with victim gNB in order that victim gNB can consider whether/how to use this resource. In this case, we propose to modify this proposal as below:
· Step 4-1. Aggressor gNB can restrict the time resource association with DL beam and notify this to victim gNB

	Sony
	Share similar views with CATT & vivo.  Firstly exchanging RS ID is not the only means to achieve spatial coordination.  Secondly this 4 step should be an example as we only define actual steps during the WI phase.  We have similar modification as CATT, as follows:

Note: Example of Spatial spatial domain coordination can involve some or all of following steps
· Step 1. Exchange of DL RSbeam related configuration between victim gNB(s) and aggressor gNB(s).  Example of beam related information can be the DL RS of the beam
· Step 2. Measurement (if required)  by victim/aggressor gNB(s) 
· Step 2-1. Reporting to the aggressor/victim gNB(s)
· Step 3. Exchange of Resource resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL beam indication of aggressor gNB 
· Step 4. Victim gNB can avoid scheduling the some UL resource for scheduling to the UE to avoid CLI. 
· Step 4-1. Aggressor gNB can restrict the time & frequency resources association with DL beam





	Moderator
	@ Sony,
Thank you very much for providing the modification proposal.

@ All
In offline-offline discussion, Moderator Proposal #1-3-1 [4] was made.
Most of companies are thinking the main bullet is fine, and examples (1 and 2) are fine. 
The steps seems good for aligning our understanding. But, we need to spend more time to make the meaning of step clear. So, moderator want to focus on the main bullet and examples rather than the steps.
Only one remaining part for further discussion is that which wording is better rather than the wording ‘exchange of configuration associated with the DL beam indication of aggressor gNB(s)’.

It should be asked to other companies which didn’t have a chance to discuss about Moderator Proposal #1-3-1 [4] whether the Moderator Proposal#1-3-1 [4] is acceptable or not.




Moderator Proposal #1-3-2 [2]
For gNB-to-gNB CLI handling, beam level (i.e., SSB and/or CSI-RS) based CLI measurement can be considered for study.


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

	Support
	Xiaomi, vivo, Spreadtrum, TCL, Sony, NEC

	Not support
	




	Companies
	Views

	
	

	
	




2.5.4 [CLOSE] Advanced receiver 

2.5.5 [CLOSE] UE and gNB transmission and reception timing 

2.5.6 [CLOSE] Power control based solution 


3 UE-to-UE inter-cell co-channel interference
3.1 Submitted proposal
3.1.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 11: The beneficial scenario of the L1/L2 based UE-UE interference measurement and reporting should be studied before discussing the detailed mechanisms.

	vivo [2]

	Error: Reference source not found
· gNBs should exchange their cell or UE’s SRS configurations over the Xn/F1 interface.
· gNBs should exchange the victim UE’s CLI measurement results and associated CLI-RS resources in case the victim UE suffers stronger CLI.
Error: Reference source not found
· Support periodic, aperiodic L1-based CLI reporting.
· The CSI reporting framework can be re-used as baseline for L1-based CLI reporting.
· The beam information can be configured per CLI measurement resource.

	New H3C [3]

	Proposal 6: The Rel16 SRS for UE-to-UE CLI measurement can be considered as the starting point. The SRS configuration in Rel16 can be reused, but introduce the dedicated sequence ID.
Proposal 7: the CLI report on PUSCH or CLI report on PUCCH can be considered as the starting point. The number of the CLI report should be limited to a certain value.

	ZTE [4]

	Proposal 12: L1-based reporting for UE-to-UE CLI should be considered for Rel-18 dynamic/flexible TDD.
· The current CSI reporting mechanism can be reused.
· Aperiodic CLI reporting can 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.
Proposal 13: Further study subband CLI measurement and reporting for UE-to-UE CLI handling, e.g., configuration and determination of the measurement subband size and measurement reporting overheads reduction, etc.
Proposal 14: Both the CQI with CLI and CQI without CLI (e.g., CQI measured in case of aggressor’s muting) are reported to the gNB.

	CATT [6]

	Proposal 4: Unless significant gain can be shown, no new resource measurement resource is defined.  
Proposal 5: For CLI reporting schemes, CSI/CQI like mechanism can be used as a starting point. 

	Spreadtrum [7]

	Proposal 4: Layer-1 CLI report should be supported for UE-UE CLI management.

	xiaomi [8]

	Proposal 1: The CSI measurement/reporting framework can be reused with potential enhancement to support the L1/L2 CLI measurement/reporting considering the UE processing/reporting delay.
Proposal 2: The L1/L2 based CLI measurement and reporting can be further studied with the following aspects:
· Periodic and aperiodic reporting for SRS-RSRP and CLI-RSSI reporting.
· Processing/reporting delays referring to CSI computation time.
· UCI multiplexing 

	Intel Corporation [9]

	Proposal 6
· For UE-to-UE CLI mitigation,
· The L1 CLI measurements including subband CLI measurements for SBFD can be CLI-RSRP, CLI-RSSI, or CSI/CQI
· SRS and/or PUSCH (DMRS) from aggressor UE as CLI-RS as starting point
· Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic
· Beam information can be configured for a CLI measurement resource. 
· The measurement resources and L1 or L3 CLI measurements can be exchanged between the aggressor and victim gNBs.

	OPPO [10]

	Proposal 3: RAN1 prioritizes L1-based SRS-RSRP and L1-based CLI-RSSI measurement for inter-UE CLI handling, and R16 configuration of SRS resources and CLI-RSSI resources can be reused.
Proposal 4: L1 inter-UE CLI measurement results can be reported as a separated CSI report:
· R17 CSI reference resource definition should be extended to include the SRS resource and CLI-RSSI resource for inter-UE CLI measurement;
·  R15/16 CSI processing delay should be satisfied.

	Lenovo [11]

	Proposal 10: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
Proposal 11: For the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations and intended TDD DL-UL configurations should be studied.
Proposal 12: The framework for L1 based CLI report can reuse that specified for CSI report.

	CMCC [13]

	Proposal 3: For L1/L2 based inter-UE CLI measurement and reporting, the following schemes can be further studied:
· Periodic report;
· Aperiodic or semi-persistent report triggered by gNB;
· Event-triggered report by UE.

	InterDigital [14]

	Proposal 1. Prioritize study on following topics in UE-to-UE CLI mitigation:
· Potential enhancements to UE-to-UE CLI measurement/reporting, 
· Including L1 measurement/ reporting,
· Spatial domain enhancements, 
· UE and gNB transmission and reception timing alignments,
· Power-control-based solutions,
· CLI mitigation via monitoring beams.
Proposal 2. Consider 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. 
Proposal 3. Consider supporting Layer-1 UE-to-UE L1-CLI-RSSI along with delta-CLI-RSSI measurement and reporting. 
Proposal 4. Consider enhancements in joint beam management for enhanced CLI measurement between gNB, victim UE, and aggressor UE for optimal beam selection or beam avoidance at the victim UE or aggressor UE, respectively. 
· Consider the victim UE reporting beams or panels that are preferred, as well as the ones that are not preferred.  
Proposal 7. Study a condition-based CLI monitoring behavior at the victim UE side, where the condition can at least include a case when the victim UE detects a PDSCH reception failure, which can initiate a CLI measurement/reporting behavior. 

	NEC [15]

	Proposal 9: The L1 based UE-to-UE CLI reporting can be periodic or SPS or dynamically triggered by DCI or event. 
Proposal 10: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement.
Proposal 11: The report configuration/indication information for UE-to-UE CLI should include K (K>=1) TCI states with highest L1-SRS-RSRP or L1-SINR or L1-CLI-RSSI.
Proposal 12: Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.

	Apple [16]

	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
· A CLI measurement resource can be associated to a specific duration (number of slots) or it can be repeated periodically once activated/triggered

Proposal 2: UE is indicated about which CLI measurement resource(s) or resource set(s) are activated/triggered as follows
· Alt1: L2 based, i.e., through DL MAC-CE (preferred)
· Alt2: UE specific DCI or GC-DCI activate the CLI resource(s) or CLI resource set(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: If UE is aperiodically indicated through UL DCI to report CLI, UE capability signaling indicates whether or not UE can measure and report legacy CSI and CLI simultaneously 
· In case such simultaneous AP reporting of CSI and CLI is under UE capability, CLI is added to the legacy CSI and the encoded bits are multiplexed over PUSCH

	Panasonic [17]

	Proposal 1: For L1-based UE-to-UE CLI measurement and reporting, the CSI report framework can be reused as a baseline.

	LG Electronics [18]

	Proposal 6. For L1/L2 based CLI measurement/report, detailed scenarios for inter-cell/intra-cell UE should be discussed.
· For intra-cell UE CLI scenario, RSRP- and RSSI-based L1/L2 CLI measurement can be beneficial for identifying aggressor and victim UE.
· For inter-cell UE CLI scenario, RSSP-based L1/L2 CLI measurement can be beneficial for identifying aggressor and victim UE.

	NTT DOCOMO [20]

	Proposal 1: Measurement resource and reporting configuration with spatial information, and configuration for multiple beam measurement should be considered.
Proposal 2: For the layer 1 CLI measurement, existing measurement resource for layer 3 CLI measurement is used.

	Samsung [21]

	Proposal 6: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support L1 aperiodic CLI reports

	Qualcomm [22]

	Proposal 3: Support to study the candidate’s solution for inter-UE CLI other than “Advanced receiver” and “Sensing based mechanism”.
Proposal 4: Support L1/L2 based UE-to-UE CLI measurement and reporting to increase flexibility and reduce reporting latency compared to Rel-16 L3 based framework. 
Proposal 5: RAN1 to study UE CLI processing timeline at least for separate CLI reporting starting with L1-CSI timeline as a baseline. 
· e.g. reuse AP CSI timeline as baseline with different value for timeline of L1-CLI.

Proposal 6: Support L1 based UE-to-UE CLI measurement and reporting to reduce latency and facilitate gNB adjusting UE scheduling for inter-UE CLI reduction, even for latency stringent traffic.

Proposal 7: Existing CSI measurement and reporting mechanism is not sufficient for accurate per-UE CLI measurement.
Proposal 8: Enhance existing CSI measurement and reporting mechanism by adding configuration of IMR dedicated for inter-UE CLI in a CSI-ReportConfig.

Proposal 9: L1 CLI measurement and report framework supports the following features 
· Support L1-CLI report with P/SP/AP CLI resources and P/SP/AP/event triggered report types
· CLI resource can be configured similar to Rel-16 based on SRS or based on CSI-RS or CSI-IM. 

Proposal 10: Support L2 CLI reporting with at least event triggered. Report can be sent on UL MAC-CE. 
Proposal 11: Support SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement as baseline.
· Study potential enhancements.
Proposal 12: L1 CLI measurement and report framework supports the following features 
· CLI measurement metrics can be RSSI, RSRP
· CLI measurement can be incorporated into other CSI report metrics as the interference part, e.g. SINR, CQI
CLI measurement can be based on CSI-IM (with enhanced patterns), or dedicated CLI measurement resource
Separate or joint reporting of CSI and CLI
Proposal 13: RAN1 to study L1-CLI report priority and multiplexing when reported as UCI.
Proposal 14: Inter-UE CLI measurement RS can be configured and transmitted by aggressor UE or victim UE, which will be measured at victim UE or aggressor UE and report measurement results to its serving gNB.
Proposal 15: OAM or CU (if across different gNBs) or gNB (if within a gNB for example for SBFD) can configure the inter-UE CLI transmission parameters, including time/frequency location, RS sequence ID, beam info, periodicity between different UEs of different cells/gNBs.
Proposal 16: OAM or CU (if across different gNBs) or gNB (if within a gNB for example for SBFD) can configure the inter-UE CLI monitoring parameters, including monitoring window location and periodicity between different UEs of different cells/gNBs.
Proposal 17: Signaling of inter-UE CLI measurement report between gNBs can include additional assistant information, such as aggressor UE ID/CLI resource ID, corresponding UE’s future data/control scheduling information, suggested UE power backoff value, beam ID, measured or applied on certain time/frequency resources.
Proposal 18: In addition to most interfering CLI resources, UE can be configured to report top X least interfering CLI resources for CLI report.
Proposal 19: Support subband-based CLI reporting to facilitate subband based scheduling for both SBFD and dynamic TDD in which CLI could be non-uniform across the DL RBs.
Proposal 20: Support to study OTA or backhaul information exchange between gNBs for inter-UE CLI mitigation at least for inter-CU/inter-vendor at least for intra-operator scenarios e.g. 
· UE-to-UE CLI measurement resource configuration and OTA reporting triggering criteria between gNBs including time/frequency resources and beam indication for inter-UE CLI measurements between gNBs
· UE-to-UE CLI reporting contents including CLI metric per CLI resource.  

	MediaTek [23]

	Proposal 4: Error: Reference source not found
Proposal 5: Error: Reference source not found
Proposal 6: Error: Reference source not found
Proposal 7: Error: Reference source not found
Proposal 8: Error: Reference source not found
Proposal 9: Error: Reference source not found

	Nokia, NSB [24]

	Proposal 12. Exchange of the SRS configuration between gNBs is needed to enable CLI-SRS measurements. 
Proposal 13. The UE-to-UE CLI framework to support L1/L2 measurements and reporting.
Proposal 14. Define UE CLI processing timeline by using similar approach as in CSI timing requirements.
Proposal 15. Study increased flexibility on the CLI measurements and reporting to support different Rx beams for UEs with beamforming capabilities.

	CEWiT [25]

	Proposal 1: Phase rotated SRS symbols repeated in time domain (based on RIM RS design principle) is supported for measurement of SRS RSRP.
Proposal 2: Support DL rate matching around SRS to further improve the CLI measurement accuracy.

Proposal 3: Study P/A/SP measurement and reporting of L1/L2 CLI.

Proposal 4: Support enhanced CSI-IM resources with comb pattern that matches with the SRS comb pattern to measure L1/L2 CLI.

Proposal 5: Support reporting of L1/L2 CLI either based on event-trigger or on-demand.

Proposal 6: Consider the existing CSI processing delay for UE as a baseline for CLI measurement processing delay.
Proposal 7:  Information exchange delay between gNBs is necessarily not applicable for comparison between L1/L2 CLI and L3 CLI measurement and reporting.
Proposal 8: The following information exchange between gNBs should be supported for efficient UE-to-UE CLI measurement.
a. Rel. 16 CLI management related SRS configuration parameters
· Numerology of transmission of SRS
b.  A common reference point for CLI RSRP measurement
Proposal 9: Mechanism to enable transmit beam null-forming by aggressor UE towards the direction of victim UE for UE-to-UE CLI management is supported.
Proposal 10: Support any one of the following for gNB-to-gNB co-channel CLI measurement
	a. Enhanced RIM RS with UL muting in UE transparent way
	b. NZP CSI-RS with UL muting around the  NZP CSI-RS




3.1.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 13: For details of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling, at least DL/UL resource blanking/reservation/muting including time/frequency resource can be studied. Besides, followings can also be studied.
· Overhead and latency of the relevant information exchange.
· Potential impact of traffic load.


	CATT [6]

	Proposal 6: For details of coordinated scheduling for time/frequency resources between gNBs for UE-to-UE co-channel CLI handling, DL/UL resource blanking/reservation/muting can be studied.

	Spreadtrum [7]

	Proposal 5: CLI measurement resource configuration and beam information should be exchanged among gNBs.

	xiaomi [8]

	Proposal 4: The RMP can be reused with potential enhancement to support UL/DL reserved resource indication.

	Intel Corporation [9]

	Proposal 7
· For UE-to-UE CLI mitigation, study coordinated scheduling schemes focusing on:
· Inter-gNB information exchange on user selection;
· Inter-gNB information exchange on DL/UL resource blanking/reservation/muting
· Inter-gNB information exchange on scheduled PRBs, subbands, etc.
· Assistance information between UE and gNB to facilitate coordinated scheduling.

	CMCC [13]

	Proposal 2: For coordinated scheduling for inter-UE intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, including:
· Inter-UE CLI measurement resource configuration;
· Scheduling information in frequency/time domain.

	Apple [16]

	Proposal 5: For co-channel CLI handling for dynamic TDD and/or SBFD, study feasibility and benefit of R17 IAB solutions for coordinated scheduling between gNBs, e.g., 
Desired and/or prohibited beams, associated with SBFD slots/symbols
Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols

	Panasonic [17]

	Proposal 2: Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI

	Samsung [21]

	Proposal 8: Xn/F1AP signaling is extended to indicate the configured periodic Rel-16 CLI measurement resource(s) by the gNB in a cell to co-channel neighbor gNBs

	Qualcomm [22]

	Proposal 21: Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation. 




3.1.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 

	Company
	Description

	Huawei, HiSilicon [1]

	Proposal 12: Study performance of beam coordination for UE-to-UE CLI suppression in FR2 and the solutions for UE-to-UE beam pairing.
· CLI strength of beam pair (RSRP, RSSI) that is over threshold A/below threshold B can be exchanged
· Preferred/restricted beams between UEs can be exchanged.
· Preferred Tx beams of candidate scheduled aggressive UE and preferred Rx beams of the candidate scheduled victim UE should also be exchanged.

	Intel Corporation [9]

	Proposal 8
· For UE-to-UE CLI mitigation, study spatial domain coordination schemes focusing on:
· Inter-gNB information exchange on use of or intended Tx beams;
· Inter-gNB information exchange on preferred/not-preferred Tx beams;
· Methods for identification of Tx beams.

	InterDigital [14]

	Proposal 5. Consider preventive aspects in spatial domain coordination by determining the most and least favorable beam pairings between the victim and aggressor UEs.
Proposal 6. Consider CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.
Proposal 11. Study enhancements in beam failure detection and recovery, in case the beam failure is caused by UE-to-UE CLI. 
· Consider panel switching mechanism as part of beam failure recovery procedure due to the nature of the UE-to-UE CLI. 

	Panasonic [17]

	Proposal 2: Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI
Proposal 3: UE-to-UE reporting for spatial domain coordination using L1 or L2 reporting should be studied.

	LG Electronics [18]

	Proposal 7. For spatial domain enhancement of UE-to-UE CLI, beam indication for UE-to-UE CLI measurement can be the starting point of the discussion.

	Samsung [21]

	Proposal 7: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information

	Qualcomm [22]

	Proposal 22:  Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource for enabling CLI-aware beam management.
Proposal 23: UE can dynamically report to the gNB a set of recommended beams, not preferred beams, or both.
· gNB configures multiple Rx (QCL-D) beams for UE to measure 
· UE determines the recommended and/or not preferred beams based on measurement of inter-UE CLI using different RX beams (QCL-D).
Proposal 24: IAB framework can be extended to gNB SBFD/D-TDD for gNB to indicate restricted UE beam/panel.
Proposal 25: Inter-UE CLI can be mitigated by configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding codebook 
· For SBFD, spatial parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, spatial 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.
Proposal 26: Support inter-CU/vendor coordination on exchanging scheduled data/control UE beams to mitigate inter-UE CLI.
Proposal 27: Support inter-CU/vendor coordination exchange information on number of required CLI resources, e.g. the total number could be # of measured Tx beams of UL UE multiply # of Rx beams of DL UE.  




3.1.4 UE and gNB transmission and reception timing 

	Company
	Description

	vivo [2]

	Error: Reference source not found.

	ZTE [4]

	Proposal 15: Timing alignment solution on measurement RS transmission for UE-to-UE CLI should be considered in Rel-18. For example, exchange timing related information for reception of measurement RS.

	Spreadtrum [7]

	Proposal 6: In UE-UE CLI measurement, the TA adjustment of aggressor UE should be studied.

	xiaomi [8]

	Proposal 3: The information related to the TA applied as the aggressor UE can be configured to the victim UE to enable the accurate CLI measurement.

	Intel Corporation [9]

	Proposal 10
· For UE-to-UE CLI mitigation, study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs and potential assistance information from a serving gNB to a UE for adjustment of reception time window for CLI measurements. 


	InterDigital [14]

	Proposal 8. Study timing alignment issues including subband non-overlapping full duplex scenarios. 

	Apple [16]

	Proposal 6: To assure symbol level alignment at UEV, 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 

	LG Electronics [18]

	Proposal 8. For the enhancement regarding UE and gNB transmission and reception timing, it may be considered that representative measurement timing indication rather than a UE-specific reception timing indication for UE-to-UE CLI measurement.

	Qualcomm [22]

	Proposal 28: The CLI measurement UE can recommend TA adjustment for aggressor UE corresponding to a particular CLI resource transmission.
Proposal 29: The CLI measurement UE can report Rx timing difference between UE DL arrival timing and CLI RS arrival timing to help align the timing at the DL UE for inter-UE CLI reduction.
Proposal 30: Inter-UE CLI can be mitigated by configuring slot-specific TA.
· For SBFD, TA configured for SBFD slots can be different from those configured for HD slots.
· For dynamic TDD, TA 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. 

	Nokia, NSB [24]

	Proposal 16. Support the UE to report the applied timing offset on the CLI SRS-RSRP measurements 
Proposal 17. Study the benefits of the gNB controlling the time offset applied for the CLI SRS-RSRP measurements to compensate for the different TA configurations between UEs.




3.1.5 Power control based solution

	Company
	Description

	ZTE [4]

	Proposal 16: The unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling can be considered. 

	Intel Corporation [9]

	Proposal 9
· For UE-to-UE CLI mitigation, study potential power control enhancements to enable dynamic UL power reduction to minimize interference at a victim UE in another cell.
· Consider a common UL PC framework to address the above, and as a starting point, the UL PC enhancements specified for inter-UE prioritization as part of Rel-16 URLLC/IIoT.

	InterDigital [14]

	Proposal 9. Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment. 

	Apple [16]
	Proposal 7: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 

	LG Electronics [18]
	Proposal 9. Deprioritize power control based solution for UE-to-UE CLI handling.

	Qualcomm [22]

	Proposal 31: CLI measurement UE can recommend UL power backoff for neighbor UL UE corresponding to a particular CLI resource.
Proposal 32: gNB may indicate UL power limit for certain interfering UE to ensure caused CLI is always under limit.
Proposal 33: CLI measurement UE can recommend DL power boost to cope with the CLI from neighbor UL UE corresponding to a particular CLI resource.
Proposal 34: Investigate UL UE autonomously adjust Tx power to limit inter-UE CLI caused to DL UE based on inter-UE pathloss measurement.
Proposal 35: Inter-UE CLI can be mitigated by configuring slot-specific power control parameters 
· 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. 




3.2 Summary
In RAN1#109-e meeting, candidates of potential enhancement method of UE-to-UE CLI handling were identified, and it was agreed that prioritization/down-scoping of candidate schemes for study can be done in the future meeting.
	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


During two meeting (RAN1#110 and RAN1#110-bis-e), there were discssions to determine which method(s) of UE-to-UE co-channel CLI handling is/are studied and followings were agreed.
	1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling
	In RAN1#110
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 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

	In RAN1#110-bis-e 
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 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)



2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
	In RAN1#110
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)



3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 
	In RAN1#110
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



4 Advanced Receiver
	In RAN1#110-bis-e 
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 



5 UE and gNB transmission and reception timing 
So far, no consensus

6 Power control based solution
So far, no consensus

7 Sensing based mechanism
	In RAN1#110-bis-e 
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






In this meeting, further details of L1/L2 based UE-to-UE co-channel CLI measurement and reporting needs to be discussed. Also, details of coordinated scheduling for time/frequency resource can be discussed. But, for spatial domain cooridnatino method, consensus about our understanding is necessary. 
Two methods (i.e., UE and gNB transmission and reception timing’ and ‘Power control based solution’) are still controvesal whether study is necessary or not. In this meeting, this discussion will be continued. 

Following are a summary of companies input.
3.2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling 
1-1. Measurement resource configuration
Support: 
· New H3C (The detailed SRS configuration and the CLI report configuration should be studied.)
· OPPO (L1 based SRS-RSRP and CLI-RSSI measurement, R16 configuration of SRS resources and CLI-RSSI resources can be reused)
· CATT (R16 CLI-RSSI resource pattern and existing UL reference signal pattern as a starting point. DL rate matching around UE-to-UE CLI measurement resource.)
· InterDigital (Supporting means of CLI measurement and reporting at the potential victim UE that includes distinguishing aggressor UEs. The reference signals (e..g, SRS-RSR, NZP-CSI-RS, DMRS, etc.))
· Intel (Measurements based on scheduled UL transmissions (SRS, PUSCH, etc.) from an aggressor UE, SRS and/or PUSCH (DMRS) as CLI-RS as starting point)
· NEC (The configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement. Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.)
· NOKIA (SRS-RSRP based CLI measurements are preferred over RSSI measurements as they help on the aggressor UE(s) identification)
· CEWiT (phase rotated SRS symbols repeated in time domain. Measurement resource enhancement for UE-to-UE CLI measurement is supported.)


1-2. Reporting details (including UE processing delay)
Type of measurement, Performance Metric
Support: 
· ZTE (L1-based reporting for UE-to-UE CLI should be considered for Rel-18 dynamic/flexible TDD.)
· Spreadtrum (issue on latency. Layer-1 CLI report should be supported.)
· vivo (Reduce reporting Latency. Support periodic, aperiodic L1-based CLI reporting. The CLI-RS resource configuration in Rel-16 can be re-used as baseline. The CSI reporting framework can be re-used as baseline. The beam information can be configured per CLI measurement resource.)
· OPPO (L1 based SRS-RSRP and CLI-RSSI measurement can be considered, L1 inter-UE CLI measurement results can be reported as part of CSI reporting, and R15/16 CSI processing delay should be satisfied.)
· CATT (CSI/CQI like mechanism can be used as a starting point. Study L1 based aperiodic measurement and reporting.)
· InterDigital (Supporting Layer-1 UE-to-UE CLI measurement and reporting for performance enhancement by improving interference measurement accuracy and reducing the reporting overhead, respectively.)
· Intel (Study L1 UE-to-UE CLI measurement and reporting schemes, Reporting metrics may be RSRP-, RSSI-, or CQI-like. Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic)
· Lenovo (Study more dynamic interference measurement and reporting for inter-UE CLI mitigation)
· Xiaomi (Potential enhancements to UE-to-UE CLI measurement/reporting such as dynamic UE CLI measurement and reporting should be prioritized)
· CMCC (Support L1/L2 CLI measurement and report to better reflect the interference variation.)
· NEC (L1 layer based UE-to-UE CLI measurement reporting should be supported. The report configuration/indication information for UE-to-UE CLI should include K (K>=1) TCI states with highest L1-SRS-RSRP or L1-SINR or L1-CLI-RSSI)
· Samsung (UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support aperiodic CLI reports, UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information)
· LG (L1/L2 signaling based UE-to-UE CLI measurement/reporting) 
· NTT DOCOMO (Introduction of layer 1 based measurement and reporting should be considered.)
· Qualcomm (Support L1/L2 based inter-UE CLI measurement/reporting to increase flexibility and reduce reporting latency compared to Rel-16 L3 based framework. Support L1-CLI report with P/SP/AP CLI resources and P/SP/AP/event triggered report types. Support L2 CLI reporting with at least event triggered. Report can be sent on UL MAC-CE. CLI measurement metrics can be RSSI, RSRP. CLI measurement can be incorporated into other CSI report metrics as the interference part, e.g. SINR, CQI. Separate or joint reporting of CSI and CLI. reuse AP CSI timeline as baseline. study L1-CLI report priority and multiplexing when reported as UCI.)
· NOKIA (The UE-to-UE CLI framework to support L1/L2 measurements and reporting.)
· CEWiT (CLI varies with dynamic scheduling in flexible TDD scenario. Mechanism for L1 reporting of CLI for UE-to-UE CLI management is supported.)
Not support/Deprioritize:
· Huawei (The existing L3 based UE-to-UE CLI measurement and report seems to be sufficient and L1 based solutions need to be justified in the study)
· Ericsson (Study whether or not L1 CLI-RSSI reporting can provide benefits for particular UEs that may suffer from UE-UE CLI. UE processing delays should be properly taken into account.)

Others
Support: 
· Lenovo (Support spatially differentiated CLI measurement and reporting.)


1-3. Relevant information exchange (between gNBs) if needed 
Support: 
· Huawei (The configuration of measurement resources can be exchanged to enable the CLI measurement and the strength of the CLI (RSRP, RSSI) can be exchanged for CLI handling.)
· Spreadtrum (CLI measurement resource configuration and beam information)
· vivo (exchange their cell or UE’s SRS configurations, exchange the victim UE’s CLI measurement results and associated CLI-RS resources)
· CMCC (Support to enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration or RSSI resource configuration.)
· Samsung (Xn/F1AP signaling is extended to indicate configured periodic Rel-16 CLI measurement resource(s))
· Qualcomm (study OTA or backhaul information exchange between gNBs for inter-UE CLI mitigation.) 
· NOKIA (Exchange of the SRS configuration between gNBs is needed to enable CLI-SRS measurements.)
· CEWiT (Sharing of Rel-16 CLI management related SRS configuration parameters across gNBs. A common reference point for CLI RSRP measurement is exchanged across gNBs. Numerology of transmission of SRS is exchanged across gNBs for CLI measurement.)

1-4. Usage of measurement at gNB 
Support: 
· Qualcomm (UE-to-UE CLI measurement and reporting can be used for gNB scheduling UE in the cell and for gNB coordinated UE scheduling between gNBs.)


3.2.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
2-1. Details of coordinated scheduling for time/frequency resources 
Support: 
· Huawei (semi-static coordinated scheduling, dynamic coordinated scheduling)

2-2. Relevant information exchange (if needed) 
Support: 
· Huawei (For semi-static coordinated scheduling, the configuration of the measurement resources should be exchanged for FR1 and FR2, and the CLI strength (RSRP, RSSI) should be exchanged for FR1, the CLI strength of each beam pair (RSRP, RSSI) and the preferred Tx beams for each receive beam at the victim UE are needed for FR2. For dynamic coordinated scheduling, the UE to be scheduled, the number of PRBs needed for the candidate scheduled UE should be additionally exchanged in FR1 and FR2, the preferred beams of the candidate scheduled UE should also be exchanged in FR2.)
· Intel (User selection information, DL/UL resource blanking/reservation/muting, scheduled PRBs, subbands)
· Qulacomm (Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.)
· Sony (The L1 priority of scheduled transmission can be exchanged OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission)


3.2.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 
3-1. Details for spatial domain coordination by gNB 
Support: 
· Huawei (Study performance of beam coordination for UE-to-UE CLI suppression in FR2 and the solutions for UE-to-UE beam pairing.)
· Spreadtrum (Beam information e.g. prefer/non-prefer beam, prefer/non-prefer beam pairs exchange)
· InterDigital (Enhancements in joint beam management between gNB, victim UE, and aggressor UE for optimal beam selection or beam avoidance at the victim UE or aggressor UE, respectively.)
· Intel (methods for identification of Tx beams)
· LG (Consider assigning single or multiple TCI state ID to L1/L2 signaling based UE-to-UE CLI measurement/reporting)
· NTT DOCOMO (Measurement resource and reporting configuration with spatial information, and configuration for multiple beam measurement)
· Qualcomm (Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource. UE can dynamically report to the gNB a set of recommended beams, not preferred beams, or both. Inter-UE CLI can be mitigated by configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding codebook)
· NOKIA (Study increased flexibility on the CLI measurements and reporting to support different Rx beams for UEs with beamforming capabilities.)
· CEWiT (Transmit beamforming techniques will be helpful to manage CLI in a network)

3-2. Relevant information exchange (if needed) 
Support: 
· Huawei (Configuration of the measurement resources, the CLI strength of each beam pair (RSRP, RSSI) and the preferred Tx beams for each receive beam at the vic-tim UE can be exchanged for beam coordination.)
· Intel (Intended TX beams, preferred/not-preferred Tx beams)
· Qualcomm (Support inter-CU/vendor coordination on exchanging scheduled data/control UE beams to mitigate inter-UE CLI. Support inter-CU/vendor coordination exchange information on number of required CLI resources, e.g. the total number could be # of measured Tx beams of UL UE multiply # of Rx beams of DL UE.)
· CEWiT (Assistance information about victim UE is provided by its serving gNB to the serving gNB of the aggressor UE to aid optimum transmit beamforming for CLI management.)


3.2.4 UE and gNB transmission and reception timing 
Whether study is necessary or not
Support: 
· ZTE (The UE is difficult to derive the reception timing accurately. HetNet)
· Spreadtrum (The UE-to-UE CLI measurement cannot be performed accurately. The TA adjusting of aggressor UE)
· InterDigital (UE and gNB timing alignment could be effective in performance enhancement for UE-to-UE CLI measurement and accuracy. Study timing alignment issues including subband non-overlapping full duplex scenarios.)
· Intel (study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs and potential assistance information from a serving gNB to a UE for adjustment of reception time window for CLI measurements.)
· Samsung (study and evaluate the benefits of enhancements to transmission and reception timing for SBFD and d/f-TDD)
· Qualcomm (The CLI measurement UE can recommend TA adjustment for aggressor UE corresponding to a particular CLI resource transmission. The CLI measurement UE can report Rx timing difference between UE DL arrival timing and CLI RS arrival timing to help align the timing at the DL UE for inter-UE CLI reduction. Inter-UE CLI can be mitigated by configuring slot-specific TA.)
· NOKIA (Support the UE to report the applied timing offset on the CLI SRS-RSRP measurements to the serving gNB. Study the benefits of the gNB controlling the time offset applied for the CLI SRS-RSRP measurements to compensate for the different TA configurations between UEs.)
Not support/Deprioritize:
· Huawei (The current timing scheme for UE-to-UE CLI measurement may be sufficient.)

3.2.5 Power control based solution 
Whether study is necessary or not
Support: 
· ZTE (The unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling.)
· InterDigital (Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment.)
· Intel (study potential power control enhancement to enable dynamic UL power reduction. Consider a common UL PC framework.)
· Samsung (supporting per-slot configured maximum UE output power p-Max on the NR carrier)
· Qualcomm (CLI measurement UE can recommend UL power backoff for neighbor UL UE corresponding to a particular CLI resource. gNB may indicate UL power limit for certain interfering UE to ensure caused CLI is always under limit. Investigate UL UE autonomously adjust Tx power to limit inter-UE CLI caused to DL UE based on inter-UE pathloss measurement. Inter-UE CLI can be mitigated by configuring slot-specific power control parameters.)
Not support/Deprioritize:
· Huawei (Current specification supports a very flexible power control mechanism)


3.3 1st Round Discussion
3.3.1 [Open] UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling
Moderator Proposal #2-1
· For the study of L1 UE-to-UE CLI measurement and reporting schemes, periodic, semi-persistent, or aperiodic are assumed as a reporting periodity.

Moderator Proposal #2-1-1
· For the study of L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic [or event triggered] are assumed as a reporting mode.

Moderator Proposal #2-1-2
· For the study of resource for L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource are assumed.


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

	Support
	Sony, NEC, Nokia, NSB, CEWiT,OPPO,QC, DOCOMO, Samsung, IDC, Xiaomi, Lenovo

	Not support
	




	Companies
	Views

	QC
	We suggest separating UE-UE CLI measurement resource and reporting.
For UE-UE CLI measurement resource, the resouce could be P/SP/AP measurement resource. 
For L1/L2 UE-UE CLI reporting, the reporting could be P/SP/AP/event triggered. We think event triggered reporting could be stuied as well. Report can be sent via L1 UCI or L2 MAC-CE. 

	Samsung
	Change “reporting periodicity” “reporting mode”?

	Xiaomi
	Support the proposal in principle with only one minor modification. We also prefer to include event triggered for L1 UE-to-UE CLI reporing. Event triggered reporting has been supported for L3 UE-to-UE CLI reporting in Rel-16. Studying L1-based event triggered reporting is beneficial for reflecing the CLI for fast channel variation. In this case, the proposal can be revised as:

· For the study of L1 UE-to-UE CLI measurement and reporting schemes, periodic, semi-persistent, or aperiodic or event triggered are assumed as a reporting periodity.

	CATT
	Agree with Samsung




Moderator Proposal #2-3
For spatial domain coordination method for UE-to-UE co-channel handling, reusing the assumption of number of ports for SRS-RSRP measurement is considered as baseline.
· FFS whether/how to support UE Tx beam sweeping 
· FFS: whether multi-antenna port is assumed

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

	Support
	

	Not support
	




	Companies
	Views

	
	





3.3.2 [Open] Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
Moderator Proposal #2-2
· For coordinated scheduling for time/frequency resources between gNBs for UE-to-UE co-channel CLI handling, semi-static coordinated scheduling and dynamic coordinated scheduling are assumed for study.
· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface.
· Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or Xn/F1 interface.
· The L1 priority of scheduled transmission can be exchanged OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission


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

	Support
	Sony (clarification needed), NEC, CEWiT, Xiaomi

	Not support
	Nokia, NSB,OPPO, Samsung, IDC, Lenovo




	Companies
	Views

	Sony
	On the 1st sub-bullet:

· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface

How does the gNB decides which DL/UL resource to blank/reserve/mute? 
Is this a recommendation or is this forced upon other gNB? That is would gNB A forces gNB B to blank/reserve/mute certain resources?

	Nokia/NSB
	We would like to keep the last bullet as FFS, since it’s unclear the pros and cons of the OTA approach yet. 

	OPPO
	We are fine with the first and the second bullet, but have the following concerns on the third bullet:
· Whether the cancellation timeline can be satisifiedd in practice if the low priority transmission is ancelled based on information exchanged via OTA, especially for a schuelded DL transmission?
· In actual, a large number of the low priority transmissions may come from legacy Ues (i.e. R15 UE or UE without URLLC capability), then the cancellation of low priority transmission may not work.

	QC
	We think the baseline should be UE-UE CLI resource configuration exchange over Xn/F1 inteface, additional UE-UE CLI reporting can be added for info exchange over Xn/F1 interface. We should add in the bullet.

In addition, we think the first and third bullets are lower priority – need to understand the clear benefit first.

	Samsung
	We have serious concerns about the benefits, feasibility and impacts of an OTA based signaling solution. We should first study potential benefits of exchanging T/F resource configuration incl. DL/UL muting patters among gNBs to using Xn/F1 to support coordinated scheduling for the UE-to-UE case. For clarification, what would be the benefit of knowing the L1 priority of scheduled transmissions when known by the gNB scheduler?

	IDC
	The first and the third bullets need further study and discussions. The proposal itself on dynamic and semi-persistent coordinated scheduling for time/frequency resources is supported. However, the first and third bullets on muting/ blanking/reservation and cancellation, respectively, need more justification as they might severely affect the traffic performance.

	Xiaomi
	Support the proposal. Only one minor modification for the last sub-bullet:
· The L1 priority of scheduled transmission can be exchanged via OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission.

	Lenovo
	We’d like to keep the first bullet FFS.





3.3.3 [Open] Spatial domain coordination method for UE-to-UE co-channel CLI handling 
Moderator Question #2-3
· In TS38.331, it is descriped that for Rel-16 CLI SRS-RSRP measurement, the network always configures the parameter nrofSRS-Ports (Number of ports) to ‘port1’. That is, even if aggressor UE is configured multiple antenna ports, victim UE is configured single antenna port of aggressor UE for CLI measurement. 
· For spatial domain coordination method for UE-to-UE co-channel handling, is it be reasonable to reuse the assumption of number of ports for SRS-RSRP measurement? If not, is it necessity to enhance the configuration of measurement resource?


Companies are invited to provide views on the above question. 
	Companies
	Views

	NEC
	We think reusing the assumption of number of ports for SRS-RSRP measurement is not reasonable as better ports maybe exsiting, which is the beam on port1 between a victim UE and gNB may not be the best beam in case when a directional CLI is received at the victim UE from the aggressor UE. Therefore it necessity to enhance the configuration of measurement resource, such as a list of TCI states for CLI beam measurement should be included for UE to determine the best beam.

	CEWiT
	In our opinion, port enhancement for SRS-RSRP measurement is required to capture the directional CLI.

	QC
	We think using single port is sufficient for CLI measurement. Multiple beams can be measured via the single port.

	Samsung
	Reasonable to reuse in our view.

	IDC
	The concept of the single port SRS may be used for CLI measurement based on SRS-RSRP, as long as different SRS-Tx beams are captured in different SRS resources for beam sweeping (e.g., within a SRS resource set for beam management). So, this should be considered as part of a beam sweeping procedure from an aggressor UE to be measured to a victim UE, to enable measuring multiple SRS beams from the aggressor UE at the victim UE.

	Xiaomi
	We agree with NEC that the number of SRS ports for SRS-RSRP measurement should not be limited to one.  Increasing number of SRS ports can provide spatial diversity gain for beam enhancement.




3.3.4 [Open] UE and gNB transmission and reception timing 
Moderator Proposal #2-4
· For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements

Moderator Proposal #2-4 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements [and/or transmission timing at aggressor UE] 
Note: Multiple aggressors and multiple victims’ scenario should be considered.


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

	Support
	Sony, NEC, Nokia, NSB, QC, IDC, Xiaomi

	Not support
	CEWiT, Samsung




	Companies
	Views

	CEWiT
	In our opinion, timing adjustment for reception by aggressor and victim UE respectively will restrict SRS RSRP measurement in scenarios of multiple aggressor and victim UEs.
To overcome this, we feel that RIM RS design has already been proven to work in case of gNB-to-gNB interference measurement where there is timing synchronisation misalignment between the gNBs. The same design principle can be applied to enhance the Rel. 16 SRS for UE-to-UE co-channel CLI handling.
SRS RSRP measured on the enhanced Rel. 16 SRS has the following advantages-
	a. SRS RSRP accuracy improves as compared to accuracy using Rel. 16 CLI RSRP 	measurement method based on Rel. 16 SRS.
	b. No need for TA adjustment at the aggressor UE. Thus, SRS RSRP measurement  	can be 	done by multiple victim UEs.
c. SRS RSRP measurement can be done by a single victim UE from multiple aggressor UEs.

Thus, we feel that  CLI measurement accuracy can be enhanced by measuring on enhanced Rel. 16 SRS designed based on the Rel. 16 RIM RS design. It is an option that we can look into.

	Samsung
	We think that enhancements to transmission/reception timing should be considered as part the more general DL reception/UL transmission case, i.e., not limited to the Rel-16 CLI measurement case.

	Huawei, Hisilicon
	We think that this potential accuracy improvement study should include multiple aggressor and multiple victim scenario. A note is added in the proposal as follows

For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements
Note: multiple aggressors and multiple victims’ scenario should be considered. 

	IDC
	We support the proposal in general.

	Xiaomi
	The time constant value is by UE implementation in Rel-16. The victim UE is not able to know the aggressor UE’s TA information without information exchange. That scheme may be reasonable if the TAs of victim UE and aggressor UE are similar. However, for the HetNet scenario in Rel-18, e.g., victim UE in a Macro cell while aggressor UE in a Micro cell, the TA value between victim UE and aggressor UE may be totally different. The enhancement related to reception timing derivation at victim UE is necessary for improving CLI measurement accuracy.





3.3.5 [Open] Power control based solution
Moderator Proposal #2-5 
· For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.

Moderator Proposal #2-5 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing Rel-17 open loop and closed loop configurations are baseline


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

	Support
	Sony, NEC, QC, Samsung, IDC, Xiaomi, Lenovo

	Not support
	




	Companies
	Views

	Nokia, NSB
	These enhancements target reduce the UE-to-UE CLI by reducing the transmit power of the aggressor UE. However, one should note that while UE-to-UE CLI occurs, it is likely the gNB-to-gNB CLI is also present. If that is the case, reducing the Tx power of the UE can makes the gNB-to-gNB CLI a larger problem.

In general, we are open to study these enhacements, but we should carefully consider the aspect above.

	Samsung
	We propose to capture “Existing Rel-17 open loop and closed loop configurations are baseline”

	Xiaomi
	Support this proposal. It seems that the “support” from Sony, NEC and QC are missing in the table. We recover it in the table.

	New H3C
	We think Nokia’s point is valid and we need carefully consider enhancing  UL power control mechanism which potentially affect the gNB-to-gNB CLI. And we also consider whether   existing Rel-17 mechanism can be reused or not.




3.4 2nd Round Discussion
3.4.1 [Open] UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

Moderator Proposal #2-1-1 [1]
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic [or event triggered] reporting can be an enabler.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource can be an enabler.



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

	Support
	

	Not support
	




	Companies
	Views

	vivo
	These proposals do not preclude anything, it seems meaningless to have such proposals. In the last meeting we agreed to study L1/L2 based CLI measurement and reporting with the note that 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. But no simulation results to show its benefits or necessity until now. Before the enhancement on current CLI has been well justified, we can deprioritize the detailed discussion.

	
	




3.4.2 [Hold] Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
Moderator Proposal #2-2
· For coordinated scheduling for time/frequency resources between gNBs for UE-to-UE co-channel CLI handling, semi-static coordinated scheduling and dynamic coordinated scheduling are assumed for study.
· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface.
· Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or Xn/F1 interface.
· The L1 priority of scheduled transmission can be exchanged OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission


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

	Support
	Sony (clarification needed), NEC, CEWiT, Xiaomi

	Not support
	Nokia, NSB,OPPO, Samsung, IDC, Lenovo




	Companies
	Views

	Sony
	On the 1st sub-bullet:

· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface

How does the gNB decides which DL/UL resource to blank/reserve/mute? 
Is this a recommendation or is this forced upon other gNB? That is would gNB A forces gNB B to blank/reserve/mute certain resources?

	Nokia/NSB
	We would like to keep the last bullet as FFS, since it’s unclear the pros and cons of the OTA approach yet. 

	OPPO
	We are fine with the first and the second bullet, but have the following concerns on the third bullet:
· Whether the cancellation timeline can be satisifiedd in practice if the low priority transmission is ancelled based on information exchanged via OTA, especially for a schuelded DL transmission?
· In actual, a large number of the low priority transmissions may come from legacy Ues (i.e. R15 UE or UE without URLLC capability), then the cancellation of low priority transmission may not work.

	QC
	We think the baseline should be UE-UE CLI resource configuration exchange over Xn/F1 inteface, additional UE-UE CLI reporting can be added for info exchange over Xn/F1 interface. We should add in the bullet.

In addition, we think the first and third bullets are lower priority – need to understand the clear benefit first.

	Samsung
	We have serious concerns about the benefits, feasibility and impacts of an OTA based signaling solution. We should first study potential benefits of exchanging T/F resource configuration incl. DL/UL muting patters among gNBs to using Xn/F1 to support coordinated scheduling for the UE-to-UE case. For clarification, what would be the benefit of knowing the L1 priority of scheduled transmissions when known by the gNB scheduler?

	IDC
	The first and the third bullets need further study and discussions. The proposal itself on dynamic and semi-persistent coordinated scheduling for time/frequency resources is supported. However, the first and third bullets on muting/ blanking/reservation and cancellation, respectively, need more justification as they might severely affect the traffic performance.

	Xiaomi
	Support the proposal. Only one minor modification for the last sub-bullet:
· The L1 priority of scheduled transmission can be exchanged via OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission.

	Lenovo
	We’d like to keep the first bullet FFS.

	vivo
	For the first bullet, our understanding is DL/UL resource blanking/reservation/muting is one method for CLI avoidance/mitigation. Some information such as CLI measurement results can be exchanged to facilitate this method. Why does DL/UL resource blanking/reservation/muting itself need to be exchanged?
For the third bullet, L1 high or low priority is one UE internal relative priority, what’s the benefit to exchange such information is not clear to us.





3.4.3 [Open] Spatial domain coordination method for UE-to-UE co-channel CLI handling 

Moderator Proposal #2-3
For spatial domain coordination method for UE-to-UE co-channel handling, reusing the assumption of number of ports for SRS-RSRP measurement is considered as baseline.
· FFS whether/how to support UE Tx beam sweeping 
· FFS: whether multi-antenna port is assumed

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

	Support
	

	Not support
	




	Companies
	Views

	vivo
	For spatial domain, it can be considered to configure beam information for CLI measurement resource. For example, for aggressor UE, spatialRelationInfo can be configured per CLI SRS resource. For victim UE, TCI-state can be configured per CLI measurement resource. We suggest to add FFS whether/how to support beam-based UE-to-UE CLI measurement and reporting.




3.4.4 [Open] UE and gNB transmission and reception timing 
Moderator Proposal #2-4 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements [and/or transmission timing at aggressor UE] 
Note: Multiple aggressors and multiple victims’ scenario should be considered.


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

	Support
	Sony, NEC, Nokia, NSB, QC, IDC, Xiaomi

	Not support
	CEWiT, Samsung, vivo, Spreadtrum




	Companies
	Views

	CEWiT
	In our opinion, timing adjustment for reception by aggressor and victim UE respectively will restrict SRS RSRP measurement in scenarios of multiple aggressor and victim UEs.
To overcome this, we feel that RIM RS design has already been proven to work in case of gNB-to-gNB interference measurement where there is timing synchronisation misalignment between the gNBs. The same design principle can be applied to enhance the Rel. 16 SRS for UE-to-UE co-channel CLI handling.
SRS RSRP measured on the enhanced Rel. 16 SRS has the following advantages-
	a. SRS RSRP accuracy improves as compared to accuracy using Rel. 16 CLI RSRP 	measurement method based on Rel. 16 SRS.
	b. No need for TA adjustment at the aggressor UE. Thus, SRS RSRP measurement  	can be 	done by multiple victim UEs.
c. SRS RSRP measurement can be done by a single victim UE from multiple aggressor UEs.

Thus, we feel that  CLI measurement accuracy can be enhanced by measuring on enhanced Rel. 16 SRS designed based on the Rel. 16 RIM RS design. It is an option that we can look into.

	Samsung
	We think that enhancements to transmission/reception timing should be considered as part the more general DL reception/UL transmission case, i.e., not limited to the Rel-16 CLI measurement case.

	Huawei, Hisilicon
	We think that this potential accuracy improvement study should include multiple aggressor and multiple victim scenario. A note is added in the proposal as follows

For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements
Note: multiple aggressors and multiple victims’ scenario should be considered. 

	IDC
	We support the proposal in general.

	Xiaomi
	The time constant value is by UE implementation in Rel-16. The victim UE is not able to know the aggressor UE’s TA information without information exchange. That scheme may be reasonable if the TAs of victim UE and aggressor UE are similar. However, for the HetNet scenario in Rel-18, e.g., victim UE in a Macro cell while aggressor UE in a Micro cell, the TA value between victim UE and aggressor UE may be totally different. The enhancement related to reception timing derivation at victim UE is necessary for improving CLI measurement accuracy.

	Moderator
	FL proposal is modified into Moderator Proposal #2-4 [1]


	vivo
	UL transmission of an aggressor UE is expected to use TA which is targeting its own serving cell. The propagation delay from the aggressor UE to its serving cell may be very different to a victim UE in a neighbouring cell. Hence, the CLI may not be fully included within the receiving window of the victim UE which follows DL timing of the serving cell. Especially, when a victim UE suffer from CLI of multiple aggressor UEs, it is quite difficult for the victim UE to perform timing alignment considering multiple aggressor UE may have independent UL timing advance.

	Spreadtrum
	The change of TA will affect the UL transmission of other UEs to the serving cell. Besides, it is not easy to coordinate multiple aggressor UEs to one measurement window.




3.4.5 [Open] Power control based solution
Moderator Proposal #2-5 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing Rel-17 open loop and closed loop configurations are baseline


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

	Support
	Sony, NEC, QC, Samsung, IDC, Xiaomi, Lenovo, vivo, Spreadtrum

	Not support
	




	Companies
	Views

	Nokia, NSB
	These enhancements target reduce the UE-to-UE CLI by reducing the transmit power of the aggressor UE. However, one should note that while UE-to-UE CLI occurs, it is likely the gNB-to-gNB CLI is also present. If that is the case, reducing the Tx power of the UE can makes the gNB-to-gNB CLI a larger problem.

In general, we are open to study these enhacements, but we should carefully consider the aspect above.

	Samsung
	We propose to capture “Existing Rel-17 open loop and closed loop configurations are baseline”

	Xiaomi
	Support this proposal. It seems that the “support” from Sony, NEC and QC are missing in the table. We recover it in the table.

	Moderator
	FL proposal is modified into Moderator Proposal #2-5 [1].

	vivo
	We are fine with the proposal with the red part.




3.5 3rd Round Discussion
3.5.1 [CLOSE] UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

	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.




3.5.2 [CLOSE] Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
Moderator Proposal #2-2
· For coordinated scheduling for time/frequency resources between gNBs for UE-to-UE co-channel CLI handling, semi-static coordinated scheduling and dynamic coordinated scheduling are assumed for study.
· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface.
· Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or Xn/F1 interface.
· The L1 priority of scheduled transmission can be exchanged OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission


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

	Support
	Sony (clarification needed), NEC, CEWiT, Xiaomi

	Not support
	Nokia, NSB,OPPO, Samsung, IDC, Lenovo




	Companies
	Views

	Sony
	On the 1st sub-bullet:

· DL/UL resource blanking/reservation/muting can be exchanged via Xn/F1 interface

How does the gNB decides which DL/UL resource to blank/reserve/mute? 
Is this a recommendation or is this forced upon other gNB? That is would gNB A forces gNB B to blank/reserve/mute certain resources?

	Nokia/NSB
	We would like to keep the last bullet as FFS, since it’s unclear the pros and cons of the OTA approach yet. 

	OPPO
	We are fine with the first and the second bullet, but have the following concerns on the third bullet:
· Whether the cancellation timeline can be satisifiedd in practice if the low priority transmission is ancelled based on information exchanged via OTA, especially for a schuelded DL transmission?
· In actual, a large number of the low priority transmissions may come from legacy Ues (i.e. R15 UE or UE without URLLC capability), then the cancellation of low priority transmission may not work.

	QC
	We think the baseline should be UE-UE CLI resource configuration exchange over Xn/F1 inteface, additional UE-UE CLI reporting can be added for info exchange over Xn/F1 interface. We should add in the bullet.

In addition, we think the first and third bullets are lower priority – need to understand the clear benefit first.

	Samsung
	We have serious concerns about the benefits, feasibility and impacts of an OTA based signaling solution. We should first study potential benefits of exchanging T/F resource configuration incl. DL/UL muting patters among gNBs to using Xn/F1 to support coordinated scheduling for the UE-to-UE case. For clarification, what would be the benefit of knowing the L1 priority of scheduled transmissions when known by the gNB scheduler?

	IDC
	The first and the third bullets need further study and discussions. The proposal itself on dynamic and semi-persistent coordinated scheduling for time/frequency resources is supported. However, the first and third bullets on muting/ blanking/reservation and cancellation, respectively, need more justification as they might severely affect the traffic performance.

	Xiaomi
	Support the proposal. Only one minor modification for the last sub-bullet:
· The L1 priority of scheduled transmission can be exchanged via OTA for gNBs to decide whether to cancel or transmit a scheduled DL or UL transmission.

	Lenovo
	We’d like to keep the first bullet FFS.

	vivo
	For the first bullet, our understanding is DL/UL resource blanking/reservation/muting is one method for CLI avoidance/mitigation. Some information such as CLI measurement results can be exchanged to facilitate this method. Why does DL/UL resource blanking/reservation/muting itself need to be exchanged?
For the third bullet, L1 high or low priority is one UE internal relative priority, what’s the benefit to exchange such information is not clear to us.



3.5.3 [Open] Spatial domain coordination method for UE-to-UE co-channel CLI handling 

Moderator Proposal #2-3
For spatial domain coordination method for UE-to-UE co-channel handling, reusing the assumption of number of ports for SRS-RSRP measurement is considered as baseline.
· FFS whether/how to support UE Tx beam sweeping 
· FFS: whether multi-antenna port is assumed

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

	Support
	TCL, Panasonic

	Not support
	




	Companies
	Views

	vivo
	For spatial domain, it can be considered to configure beam information for CLI measurement resource. For example, for aggressor UE, spatialRelationInfo can be configured per CLI SRS resource. For victim UE, TCI-state can be configured per CLI measurement resource. We suggest to add FFS whether/how to support beam-based UE-to-UE CLI measurement and reporting.

	IDC
	Reusing the SRS port assumption on SRS-RSRP measurement can be a baseline, as long as different SRS-Tx beams are captured in different SRS resources for beam sweeping (e.g., within a SRS resource set for beam management). So, this should be considered as part of a beam sweeping procedure from an aggressor UE to be measured to a victim UE, to enable measuring multiple SRS beams from the aggressor UE at the victim UE.

	NEC
	We agree with vivo that beam based/TCI-state enhancements may be required for victim UE and should be studied

	Spreadtrum
	 Similar view as vivo, CLI resource should be related with TCI-state.




3.5.4 [CLOSE] UE and gNB transmission and reception timing 
Moderator Proposal #2-4 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements [and/or transmission timing at aggressor UE] 
Note: Multiple aggressors and multiple victims’ scenario should be considered.


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

	Support
	Sony, NEC, Nokia, NSB, QC, IDC, Xiaomi

	Not support
	CEWiT, Samsung, vivo, Spreadtrum




	Companies
	Views

	CEWiT
	In our opinion, timing adjustment for reception by aggressor and victim UE respectively will restrict SRS RSRP measurement in scenarios of multiple aggressor and victim UEs.
To overcome this, we feel that RIM RS design has already been proven to work in case of gNB-to-gNB interference measurement where there is timing synchronisation misalignment between the gNBs. The same design principle can be applied to enhance the Rel. 16 SRS for UE-to-UE co-channel CLI handling.
SRS RSRP measured on the enhanced Rel. 16 SRS has the following advantages-
	a. SRS RSRP accuracy improves as compared to accuracy using Rel. 16 CLI RSRP 	measurement method based on Rel. 16 SRS.
	b. No need for TA adjustment at the aggressor UE. Thus, SRS RSRP measurement  	can be 	done by multiple victim UEs.
c. SRS RSRP measurement can be done by a single victim UE from multiple aggressor UEs.

Thus, we feel that  CLI measurement accuracy can be enhanced by measuring on enhanced Rel. 16 SRS designed based on the Rel. 16 RIM RS design. It is an option that we can look into.

	Samsung
	We think that enhancements to transmission/reception timing should be considered as part the more general DL reception/UL transmission case, i.e., not limited to the Rel-16 CLI measurement case.

	Huawei, Hisilicon
	We think that this potential accuracy improvement study should include multiple aggressor and multiple victim scenario. A note is added in the proposal as follows

For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements
Note: multiple aggressors and multiple victims’ scenario should be considered. 

	IDC
	We support the proposal in general.

	Xiaomi
	The time constant value is by UE implementation in Rel-16. The victim UE is not able to know the aggressor UE’s TA information without information exchange. That scheme may be reasonable if the TAs of victim UE and aggressor UE are similar. However, for the HetNet scenario in Rel-18, e.g., victim UE in a Macro cell while aggressor UE in a Micro cell, the TA value between victim UE and aggressor UE may be totally different. The enhancement related to reception timing derivation at victim UE is necessary for improving CLI measurement accuracy.

	Moderator
	FL proposal is modified into Moderator Proposal #2-4 [1]


	vivo
	UL transmission of an aggressor UE is expected to use TA which is targeting its own serving cell. The propagation delay from the aggressor UE to its serving cell may be very different to a victim UE in a neighbouring cell. Hence, the CLI may not be fully included within the receiving window of the victim UE which follows DL timing of the serving cell. Especially, when a victim UE suffer from CLI of multiple aggressor UEs, it is quite difficult for the victim UE to perform timing alignment considering multiple aggressor UE may have independent UL timing advance.

	Spreadtrum
	The change of TA will affect the UL transmission of other UEs to the serving cell. Besides, it is not easy to coordinate multiple aggressor UEs to one measurement window.

	Moderator
	Let’s continue to discuss in next meeting.




3.5.5 [Open] Power control based solution
Moderator Proposal #2-5 [2]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· [bookmark: _GoBack]Existing open loop and closed loop configurations are baseline


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

	Support
	Sony, NEC, QC, Samsung, IDC, Xiaomi, Lenovo, vivo, Spreadtrum, TCL, Panasonic

	Not support
	




	Companies
	Views

	Nokia, NSB
	These enhancements target reduce the UE-to-UE CLI by reducing the transmit power of the aggressor UE. However, one should note that while UE-to-UE CLI occurs, it is likely the gNB-to-gNB CLI is also present. If that is the case, reducing the Tx power of the UE can makes the gNB-to-gNB CLI a larger problem.

In general, we are open to study these enhacements, but we should carefully consider the aspect above.

	Samsung
	We propose to capture “Existing Rel-17 open loop and closed loop configurations are baseline”

	Xiaomi
	Support this proposal. It seems that the “support” from Sony, NEC and QC are missing in the table. We recover it in the table.

	Moderator
	FL proposal is modified into Moderator Proposal #2-5 [1].

	vivo
	We are fine with the proposal with the red part.

	New H3C
	Before this proposal is agreed , at least we need consider that Nokia’s pointing out reducing the Tx power of the UE can makes the gNB-to-gNB CLI a larger problem 

	Spreadtrum
	Fine with the proposal






4 Moderator Proposals for On-line discussion and Official Off-line discussion 
4.1 Tuesday
gNB-to-gNB inter-cell co-channel interference
Moderator Proposal #1-1 [1]
For gNB-to-gNB co-channel CLI measurement [and/or channel measurement], at least periodic NZP CSI-RS is the baseline in RAN1 study.
· FFS: CD-SSB and/or NCD-SSB
· FFS: DMRS for PDCCH/PDSCH, RIM-RS
· FFS: aperiodic NZP CSI-RS
· FFS: enhancement of reference signal for CLI measurement
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS can be an enabler for gNB-to-gNB CLI measurement [and/or channel measurement]. 


Moderator Proposal #1-3-1 [1]
For spatial domain coordination, some beam related information can be exchanged over Xn/F1 interface. 
· For example, DL beam indication (including DL RS and/or TCI state), DL beam scheduling information

Moderator Proposal #1-3-2 [1]
For gNB-to-gNB CLI handling, Beam based CLI measurement can be considered.


Moderator Proposal #1-2-2 [1]
· Alignment of location of time and frequency resource (e.g., RBs, OFDM symbols) for UL among gNB can be as an enabler for mitigating inter-gNB CLI.


UE-to-UE inter-cell co-channel interference
Moderator Proposal #2-1-1
· For the study of L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic [or event triggered] are assumed as a reporting mode.

Moderator Proposal #2-1-2
· For the study of resource for L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource are assumed.


Moderator Proposal #2-4 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance CLI measurement accuracy considering reception timing at victim UE for CLI measurements [and/or transmission timing at aggressor UE] 
Note: Multiple aggressors and multiple victims’ scenario should be considered.


Moderator Proposal #2-5 [1]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing Rel-17 open loop and closed loop configurations are baseline

4.2 Wednesday


gNB-to-gNB inter-cell co-channel interference

Moderator Proposal for observation #1-2-2 [2]
For mitigation of gNB-gNB co-channel CLI, one co-ordination approach can be for gNBs to configure at least one aligned UL-only slot(s)/symbol(s).
Note: This mitigation is applied to only the aligned UL-only slot(s)/symbol(s).


Moderator Proposal #1-3-1 [2]
In the study RAN1 assumes that for spatial domain coordination, the exchanging of beam related information from aggressor gNB(s) to victim gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, DL beam indication (including DL RS ID, TCI state) of aggressor gNB(s), intended time/frequency domain resource associated with the DL beam indication of aggressor gNB(s) 
Note:
· Step 1. DL RS related configuration for victim gNB(s) and aggressor gNB(s)
· Step 2. Measurement by victim gNB(s) (or reporting to the aggressor gNB(s))
· Step 3. Resource scheduling information (i.e., PDCCH/PDSCH) which is associated with DL RS ID 
· Step 4. Victim gNB can escape the some UL resource for scheduling to the UE. 
	or aggressor gNB can restrict the time resource association with DL beam

Also, the exchanging of beam related information from victim gNB(s) to aggressor gNB(s) can be an enabler for inter-gNB co-channel CLI management
· For example, preferred DL beam ID, beam based inter-gNB co-channel CLI measurement result of victim gNB


UE-to-UE inter-cell co-channel interference

Moderator Proposal #2-1-1 [1]
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic [or event triggered] reporting can be an enabler.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource can be an enabler.



4.3 Friday


gNB-to-gNB inter-cell co-channel interference

Moderator Proposal #1-3-1 [5]
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), DL beam indication of aggressor gNB(s), configuration  associated with the DL beam indication of aggressor gNB(s):
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated preferred/restricted resource configuration, beam based inter-gNB co-channel CLI measurement result of victim  gNB
· FFS: how to define DL beam indication


Moderator Proposal #1-3-2 [2]
For gNB-to-gNB CLI handling, beam level (i.e., SSB and/or CSI-RS) CLI measurement can be considered for study.


Moderator Proposal #1-2-2 [3]
Companies are encouraged to provide evaluation result for the case where gNBs coordinate TDD UL-DL configuration including alignment of at least one UL slot, and provide corresponding analysis. Companies can also consider alignment of DL slot if desired. 



UE-to-UE inter-cell co-channel interference

Moderator Proposal #2-5 [2]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing open loop and closed loop configurations are baseline




5 Summary of discussion in RAN1#111
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7 Descriptions
0. Typical Scenario
gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling

vivo
[image: ]  
Figure 1 CLI for dynamic TDD configuration 


NewH3C
[image: ]
[bookmark: _Ref111107635]Figure 2. The deployment scenario of the flexible TDD



ZTE
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Figure-1: Inter-cell co-channel interference under a typical deployment
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Figure-2: Proposed Framework for Rel-18 gNB-to-gNB CLI handling



Intel
[image: ]
[bookmark: _Ref100910963]Figure 3. Illustration of two types of cross link interference (CLI)
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[bookmark: _Ref101276072]Figure 4. Inter-operator gNB-to-gNB CLI under asynchronous network


Lenovo
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Figure 1 Inter-UE CLI and inter-gNB CLI in dynamic/flexible TDD


Ericsson

[image: ]
[bookmark: _Ref110863697]Figure 5: Illustration of CLI for dTDD in a single operator network. Co-channel CLI can occur when the two gNBs schedule transmissions in opposite directions at the same time.
[image: ]
[bookmark: _Ref110868073]Figure 6: Three different system operation modes with associated TDD UL/DL pattern.
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	(a)	(b)
[bookmark: _Ref110869522]Figure 7: Performance of dTDD and protected dTDD compared to sTDD in terms of mean user throughput for (a) UL, and (b) DL, at low, medium, and high loads.

[image: ][image: ] 
	(a)	(b)
[bookmark: _Ref110869524]Figure 8: Performance of dTDD and protected-dTDD compared to sTDD in terms of 5th percentile user throughput for (a) UL, and (b) DL at low, medium, and high loads.


Qualcomm

[image: ]
[bookmark: _Ref101946782]Figure 4‑9: subband isolation to enable dynamic TDD
[image: ]
[bookmark: _Ref101948606]Figure 4‑10: SBHD slots structure across cells

	
	Out of subband blocker
	subband jammer

	EIRP 
	68 dBm

	Inter-gNB Path Loss (500 m)
	98 dB
	98 dB

	Subband Freq. isolation 
	0
	45 dB
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	5 dB
	5 dB

	Tx/Rx beam nulling or beam isolation
	10~15 dB 
	10~15 dB

	Rx Power
	- 45 ~ 50 dBm
	-90 to -95 dBm
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[bookmark: _Ref102122989]Figure 4‑11 Dynamic TDD with aligned and misaligned slots


Mediatek
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[bookmark: _Ref102033163]Figure 12: Interferences in dynamic TDD and SBFD.


1. gNB-to-gNB inter-cell co-channel interference
1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 

Huawei
[image: ]
[bookmark: _Ref118644808]Figure 13. Illustration of the uplink blank/muting resource


ZTE
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Figure-4: Rate matching resource determination



NEC

[image: Diagram
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[bookmark: _Hlk101429833]Figure 14 CLI measurement should allow victim gNB to determine the interfering beams of aggressor gNB



Samsung
[image: Diagram

Description automatically generated]
Figure 1: RE-level DL CLI-RS using NZP CSI-RS resource set(s) for gNB-to-gNB CLI estimation




Qualcomm
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Figure 6‑15 Hierarchical compatible inter-gNB beam pair identification via SSB and CSI-RS
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Figure 6‑16 Inter-gNB CLI RS Tx/Rx Configuration
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Figure 6‑17 Inter-gNB/DU CLI Measurement
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Figure 6‑18 Inter-gNB/DU CLI Report





1.2 Coordinated scheduling for time/frequency resources between gNBs 

Huawei
[image: C:\Users\l00586272\AppData\Roaming\eSpace_Desktop\UserData\l00586272\imagefiles\23CDFDE0-8FAE-4B4E-AD58-BDB6A552458F.png]
[bookmark: _Ref118644553]Figure 19. Downlink muting to avoid interference on uplink DMRS and uplink blank/muting resource to avoid strong downlink CSI-RS interference.


TCL


Figure 1 Scheduling adaptation of dynamic TDD (DL) at gNB1 and SBFD operation at gNB2 

Figure 2 Scheduling adaptation of same direction dynamic TDD (DL) and SBFD operation at gNB1 and gNB2



Sony
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[bookmark: _Ref111024675]Figure 20: Using Slot & Subband Format info for coordinated scheduling

[image: ]
[bookmark: _Ref111036033]Figure 21: L1 priority indication between gNBs




1.3 Spatial domain coordination method for gNB-to-gNB CLI handling

Huawei
[image: ]         [image: ]
(a) FR1 digital coordinated beamforming             (b) FR2 analogue beam coordination
[bookmark: _Ref118644493]Figure 22. FR1 and FR2 coordinated beamforming.


TCL

Figure 3 Spatial Domain Enhancement for dynamic TDD and SBFD operation



Lenovo
[image: ]
Figure 2 Inter-gNB CLI in the presence of analog beamforming
[image: ]
Figure 3 Inter-gNB CLI in the presence of analog beamforming

[image: ]
Figure 4 Exemplary received signal power for different Rx beams of different Rx antenna panels


Qualcomm

[image: Diagram
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Figure 6‑23 Tx/Rx inter-gNB beam-pairs



1.4 Advanced receiver 

Huawei
[image: ]          [image: ]
               (a)                                              (b)

[image: ]
(c)
[bookmark: _Ref118644741]Figure 24. The timing to align the gNB-to-gNB CLI and the uplink receiving signal.
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(a) Medium RU (42%)
[image: ]    [image: ]
(b) High RU (64%)
[bookmark: _Ref118645176]Figure 25. UL UPT of indoor office TRP in the HetNet (Ratio of UL/DL traffic: DL:UL = {1:1}).
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(a) Medium RU (42%)

[image: ]    [image: ]
(b) High RU (64%)
[bookmark: _Ref118645187]Figure 26. UL PUSCH interference-noise analysis for the indoor office TRP in the HetNet.

[image: ]    [image: ]
           (a) Medium RU (42%)                                (b) High RU (64%)
[bookmark: _Ref118645108]Figure 27. DL UPT of the Macro cell in the HetNet (Ratio of UL/DL traffic: DL:UL = {1:1}).
[image: ]    [image: ]
           (a) Medium RU (42%)                                   (b) High RU (64%)
[bookmark: _Ref118645114]Figure 28. DL PDSCH interference-noise analysis for the Macro cell in the HetNet.



Nokia

[image: ]
[bookmark: _Ref101530366]Figure 129. Performance comparison of advanced gNB receivers with (w/) and without (w/o) muting REs to handle gNB-to-gNB CLI


Figure 30. Mean UL UPT at macro cells (left) and 5th percentile UL UPT at small cells (right)


1.5 UE and gNB transmission and reception timing 
Vivo

[bookmark: _Ref110863420]Figure 3 aggressor gNB DL transmission leads to interference for UL reception of victim gNB



[bookmark: _Ref110863458]Figure 4 UL reception timing of victim gNB aligned with DL transmission timing of aggressor gNB

[image: ]
[bookmark: _Ref110864778]Figure 5 DL slot of aggressor gNB is aligned with UL slot of victim gNB


ZTE
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Figure-3: Measurement resource determination



Sony


[image: ]
[bookmark: _Ref115370969]Figure 31: Timing misalignment between gNB1 and gNB2


CMCC


Figure 1. Unalignment between UE and gNB transmission and reception timing



Qualcomm
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[bookmark: _Hlk111134488]Figure 6‑32 Example: zero TA for reducing timing offset


1.6 Power control based solution


ZTE
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Figure-5: Different interference levels on different resource sets


MediaTek

[image: ]
[bookmark: _Ref111197142]Figure 33: Two power control loops for CLI and non-CLI slots
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(a)                                                                         (b) 
[bookmark: _Ref118202878]Figure 34: Post Processing UL SINR for non-CLI and CLI slots with different power offsets: (a) DTDD (b) SBFD
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(a)                                                                      (b)
[bookmark: _Ref118202915]Figure 35: Average UL UPT in victim cell with different power offsets: (a) DTDD (b) SBFD



Nokia
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Figure 3. Mean UL UPT at the indoor cells
Figure 4. Mean DL UPT at macro cells (left) and 5th percentile DL UPT at macro cells (right)

2. UE-to-UE inter-cell co-channel interference
2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling


ZTE


Figure-6: CQI with CLI and CQI without CLI


Intel
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[bookmark: _Ref101180412]Figure 4. L1 CLI measurement and reporting at UE



Interdigital

[image: ]
Figure 1. Directional CLI from aggressor UE in UL received at the victim UE in DL



Table 1: DL and UL Performance for Indoor office 
	
Reported parameters
	DL/UL ratio 1/1
(low load)
	DL/UL ratio 2/1
(low load)
	DL/UL ratio 1/1
(medium load)
	DL/UL ratio 2/1
(medium load)

	
	Baseline
	Flexible Duplex
	UPT gain/loss
	Baseline
	Flexible Duplex
	UPT gain/loss
	Baseline
	Flexible Duplex
	UPT gain/loss
	Baseline
	Flexible Duplex
	UPT gain/loss

	DL
UPT
[Mbps]
	5%
	25.43
	12.33
	-51.5%
	25.65
	21.30
	-16.96%
	20.48
	5.69
	-72.2%
	8.63
	2.57
	-70.20%

	
	Mean
	84.41
	60.68
	-28.11%
	84.55
	80.88
	-4.34%
	76.33
	36.89
	-51.7%
	53.81
	23.62
	-56.11%

	UL
UPT
[Mbps]
	5%
	16.89
	9.71
	-42.51%
	34.10
	18.61
	-45.44%
	6.04
	3.36
	-44.3%
	16.45
	2.24
	-86.40%

	
	Mean
	60.67
	50.39
	-16.95%
	67.53
	62.88
	-6.90%
	43.07
	35.61
	-17.33%
	55.39
	25.42
	-54.11%

	RU
	15.6
	23.7
	-
	11.1
	13.1
	-
	29.6
	59.3
	-
	32.10
	75.4
	-

	
	0.25/0.25
	0.25/0.125
	0.417/0.417
	0.5/0.25

	
	Notes: 
Baseline scheme:  For both DL:UL traffic ratio = 1:1 and DL:UL traffic ratio = 2:1,  Baseline DL/UL slot ratio = 6:4
Flexible Duplex: Flexible UL/DL slot ratio allocation
Traffic:  are number of packet arrivals per UE  (each packet is 0.5MB) 
Low load < 20% RU,medium load 25-35% RU
RU is resource utilization for the cell (DL and UL combined).




NTT Docomo
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Figure 2. Example of UE-UE CLI.



Figure 3. Measurement model (Figure 9.2.4-1 of TS38.300)



Samsung
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Figure 2: UE-to-UE CLI scenarios for SBFD: aligned and unaligned cases



Qualcomm
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Figure 5‑36 Example L1-CLI timeline

[image: ]
Figure 5‑37 Example L3-CLI timeline
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[bookmark: _Ref111129982][bookmark: _Ref111129974]Figure 5‑38 L2 CLI framework



Mediatek
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Figure 39: Forward and reverse CLI-measurement and prediction scenarios involving one legacy UE without CLI-measurement UE capability.
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[bookmark: _Ref110506082]Figure 40: SRS-RSRP measurement with transmit-side usage of ‘antennaSwitching’ using the current features of the standard
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[bookmark: _Ref110508349]Figure 41: FR2 analog beam patterns influencing (forward/reverse) SRS-RSRP measurement.  


CEWIT
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Fig. 1 Transmission and reception boundaries of SRS at aggressor and victim UEs with and without gNB synchronization error
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Fig. 2 Phase rotated SRS transmission
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Fig. 3 Comparison of error in SRS RSRP measurement for Rel. 16 SRS transmission and the proposed method

[image: ]Fig. 4 Partially overlapping between BWPs of victim and aggressor UEs


2.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 


2.3 Spatial domain coordination method for UE-to-UE co-channel CLI handling 

Panasonic
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[bookmark: _Ref118108314][bookmark: _Ref118108279]Figure 42 CLI is impacted by beamforming



Qualcomm
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Figure 5‑43 gNB indicates restricted UE Rx/Tx panels to mitigate inter-UE CLI


2.4 UE and gNB transmission and reception timing 

Huawei
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Figure 44. The timing of UE-to-UE CLI measurement.


ZTE
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Figure-7: Timing issue for measurement RS for UE-to-UE CLI


Spreadtrum
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Figure 1 Unaligned timing between DL and SRS reception
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Figure 2: The time offset for reception of SRS at victim UE.
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Figure 5‑45 UE indicates preferred neighbor UE TA adjustment to mitigate inter-UE CLI



2.5 Power control based solution

Qualcomm
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Figure 5‑46 CLI Aware UE autonomous UL power control
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