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0 Introduction
In this documentation, proposals based on the technical documentation submitted in RAN1#112 and the discussion on the potential enhancement of dynamic/flexible TDD are summarized. 

1 Moderator Proposals for On-line discussion
1.1 [bookmark: _GoBack]Tuesday

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

1. CLI Measurement
Moderator Proposal #11-1 (1)
For the study of gNB-to-gNB co-channel interference measurement and/or channel measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement and/or channel measurement.
· FFS: How to operate gNB-to-gNB CLI measurement when CD-SSB/NCD-SSB are used.

Moderator Proposal #11-2 (1)
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that muted REs in downlink (e.g.ZP-CSI-RS, CSI-IM) of aggressor gNB can be used for channel measurement.

Moderator Proposal #11-3 
For gNB-to-gNB co-channel interference measurement, study the benefit and configuration of measurement window used by victim gNB. 


2. Coordinated Scheduling
Moderator Proposal #12-1 (1)
For coordinated scheduling for time/frequency resources between gNBs, study the enhancement of configurations exchanging between gNBs such as [intended TDD DL-UL configuration,] intended SBFD symbol/RB/subband position for considering both SBFD operation and TDD operation. 


3. Spatial Domain Coordination Method
Moderator Proposal #13-1 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID) / SSB index can be used as beam information exchange between gNBs.

Moderator Proposal #13-2 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of the preferred/restricted DL beams of the aggressor gNBs and/or the UL beams of victim gNBs, based on the beam ID [and TCI state]


4. UE and gNB transmission and reception timing
Moderator Proposal #15-1 
Discusses Study the potential issue and solution for the timing difference observed between the symbol boundary and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.



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

1. CLI Measurement
Moderator Proposal #21-1 (1)
For L1 based UE-to-UE CLI measurement, the L1 based RSRP and RSSI can be considered as baseline metrics.
· Note: The metrics (i.e., RSRP and RSSI) can be used for L2 based CLI measurement.

Moderator Proposal #21-2 (1)
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, resource for CLI-RSSI measurement and SRS resource for SRS-RSRP measurement can be considered. 
Further enhancement (e.g., resource for subband measurement, [spatial domain enhancement,] etc.) can be studied.



1.2 Wednesday

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

1. CLI Measurement
Moderator Proposal #21-1 (1): Measurement Metric
For L1/L2 based UE-to-UE CLI measurement, RSRP and RSSI can be considered as baseline metrics for further RAN1 study.


Moderator Proposal #21-2 (1): Measurement Resource
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of mesuremnet resource can be studied.  
· FFS: Other resource 


Moderator Proposal #21-3 (1): Measurement/Reporting
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of following the benchmark measurement and report framework.
· CSI framework can be as a baseline.
· Enhancement to CSI framework to include event triggered based reporting
· Others are not precluded.
· Rel-18 L1 measurement and reporting for inter-cell beam management can be considered.



gNB-to-gNB inter-cell co-channel interference
1. CLI Measurement
Moderator Proposal #11-2 
For RSSI-like gNB-to-gNB co-channel interference measurement at victim gNB, the information of muted time/frequency resource in downlink at aggressor gNB can be exchanged between gNBs.


5. UE and gNB transmission and reception timing
Moderator Proposal #15-1 (1)
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, study the potential issue and solution for the misalignment of UL reception time at a victim gNB and arrival time of aggressor gNB’s downlink transmissions at the victim gNB.


3. Spatial Domain Coordination Method
Moderator Proposal #13-2 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/restricted DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


2. Coordinated Scheduling
Moderator Proposal #12-1 
Update the agreement as below:

Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration
· Enhancement to intended TDD DL-UL configuration exchange



1.3 Thursday

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

3. Spatial Domain Coordination Method
Moderator Proposal #13-2 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


5. UE and gNB transmission and reception timing
Moderator Proposal #15-1 (1)
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, study the potential issue and solution for the misalignment of UL reception time at a victim gNB and arrival time of aggressor gNB’s downlink transmissions at the victim gNB.


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

1. CLI Measurement
Moderator Proposal #21-4 (1)
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of enhancement of UE assumption for CLI measurement (e.g., QCL-D)

Moderator Proposal #21-3 (1)
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying narrower frequency granularity of CLI measurement reporting.


2 gNB-to-gNB inter-cell co-channel interference
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 three meetings (from RAN1#110 to RAN1#111), there were discussions 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 
	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

	
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



RAN1#111
Agreement
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study.
· FFS: Whether SSB is CD-SSB or NCD-SSB
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 


2. Coordinated scheduling for time/frequency resources between gNBs 
	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
	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

	
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. 



RAN1#111
Agreement
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
· FFS: how to define DL beam indication
· FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions

Agreement
For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study.


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
	RAN1#110-bis-e
Conclusion
No further discussion for potential enhancement to Rel-16 RIM for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD.



8. Sensing based mechanism
	RAN1#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.







2.1 1st Round Discussion
2.1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 
Summary
· Huawei ( Consider the potential enhancement to NZP CSI-RS for gNB-to-gNB channel measurement in FR1 for coordinated beamforming.
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.
Study gNB-to-gNB channel measurement resource management, coordination, and configuration by OAM.
Beam sweeping among multiple gNBs should be studied for beam pairing.
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.
UE non-transparent uplink muting resources is supported for cross link interference measurement and avoidance.
· NewH3C (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 or semi-persistent.
· 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.
· 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.
· A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.
The CLI report including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.
The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP.)
· TCL (The procedure of gNB-to-gNB co-channel CLI measurement based on the NZP CSI-RS and CD-SSB can be further studied.)
· Spreadtrum (Both CD-SSB and NCD-SSB can be used for inter-gNB CLI measurement.)
Aperiodic or on-demand gNB CLI measurement/report could be further investigated for inter-gNB CLI handling.
Support to use pseudo-sequence based muting scheme for inter-gNB CLI handling
· OPPO (A CLI-RSSI-alike resource, i.e. defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset, can be used for gNB-to-gNB CLI measurement.
RAN1 targets to support L1 gNB-to-gNB CLI measurement.
L1-based RSRP/RSSI can be considered;
L1 gNB-to-gNB CLI measurement reporting with timestamp is exchanged over Xn interface.
· InterDigital (Consider using both CD-SSBs and NCD-SSBs for gNB-to-gNB co-channel CLI measurement and CLI mitigation.
· ZTE (For gNB-to-gNB co-channel CLI measurement, RSRP can be reported via the victim.
Both NZP CSI-RS and SSB can be used as the reference signal for the RSRP measurement.
Including both CD-SSB and NCD-SSB
The existing measurement resource configuration for SSB/CSI-RS based RRM can be applied as baseline.
For gNB-to-gNB co-channel CLI measurement, RSSI can be reported via the victim. 
The existing configuration of RSSI measurement resource can be applied as baseline. 
In order to perform the gNB-to-gNB co-channel channel measurement for CLI handling for gNBs equipped with 64 antenna ports, consider the following potential alternatives:
Alt.1: Aggressor virtualizes the 64 antenna ports into 32 CSI-RS ports and obtains the 32-port CSI between aggressor and victim.
Alt.2: Define NZP CSI-RS with up to 64 ports.
Alt.3: Two 32-port CSI-RS resources are grouped together to measure the CSI between aggressor and victim, which is similar to the CSI-RS pairing defined in Rel-17 Multi-TRP CSI.
· vivo (Assistance information exchange among multiple gNBs can be considered for gNB-to-gNB CLI handling, including measurement resources, measurement reports of RSRP/RSSI/beam, scheduling information, SBFD resource configuration (for SBFD CLI).
· Xiaomi (Support periodic reporting for gNB-gNB CLI mitigation.
Both CD-SSB and NCD-SSB are sufficient for gNB-to-gNB CLI measurement.
· CATT (Both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.
Neighboring gNBs should exchange configuration information of SSB set and/or CSI-RS set (each SSB or CSI-RS in the set is associated with a specific beam) to enable beam level CLI measurement.
Beam level measurement result and corresponding measurement resources should be exchanged among gNBs to achieve beam/spatial based CLI management.
For UL transmission muting, both gNB scheduling based solution and rate matching based solution can be used.
RSSI and RSRP can be considered as the gNB-gNB CLI measurement metric.)
· NEC (For SSB based gNB-gNB CLI measurements, prioritize use of CD-SSB. Further discuss the motivation for the use of NCD-SSB for gNB-gNB CLI measurements.
Study aperiodic or semi-persistent CSI-RS along with periodic CSI-RS for gNB-gNB CLI measurements 
At least information on CSI-RS time/frequency configuration and beam association (e.g. via CSI-RS resource id) should be exchanged between gNBs for CLI measurement
Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements)
· NEC (Support UL rate matching/puncturing procedures at least for CLI measurement based on CSI-RS
Support gNB-gNB reporting of measurement results of CSI-RS/SSB resource identifier with the highest L1-RSRP/L1-SINR/L1-RSSI.)
· Lenovo (Study enhancements to periodic RS for resource efficiency, scalability, and flexibility of gNB-to-gNB CLI measurement. Consider gNB-specific patterns of RS transmission and CLI measurement.
Support per-beam inter-gNB CLI measurement and reporting to enable coordinated scheduling/beamforming. 
Support exchange of reference signal 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 RS resources.
Sony ( For gNB-gNB CLI measurements, CD-SSB and NCD-SSB can be used and is up to the network configurations between gNBs whether one or both of them are used.
(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.
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.
RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.
Intel (For gNB-to-gNB CLI mitigation,
In addition to NZP CSI-RS, both CD-SSB and NCD-SSB should be considered as candidates for CLI-RS resources. 
The configuration on the time/frequency/sequence/spatial information on the CLI-RS needs to be exchanged between gNBs. 
Measurement and reporting periodicity: at least periodic measurement resources and reporting are considered.
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.
CD-SSB and NCD-SSB may be CLI-RS candidates at least for long-term CLI measurements.
UL resource blanking to enable measurements at a victim gNB can be explicitly realized via existing mechanisms in NR, e.g., UL CI, SFI, etc., or implicitly based on gNB scheduling.)
· CMCC (For inter-gNB intra-subband CLI measurement and reporting, ZP CSI-RS, CSI-IM or RSSI resource can also be supported as measurement resource for interference strength measurement.
For inter-gNB intra-subband CLI measurement and reporting, the transmission of different aggressor gNBs are coordinated on different RSSI resources/occasions in TDM/FDM manner.
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.)
· Samsung (Xn/F1AP signaling is extended to indicate the NZP CSI-RS resource, SSB resources and DL muting patterns configured by the aggressor gNB for gNB-to-gNB CLI measurements by victim gNBs.
gNB measurements for gNB-to-gNB CLI estimation based on NZP CSI-RS resources and SSB resources provided for gNB-to-gNB CLI measurements are left to implementation, i.e., no new NG-RAN measurement quantities are introduced.
UL muting patterns, if needed, are left to gNB implementation using RB-level and symbol level scheduling gaps.)
· Qualcomm (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. 
RAN1 shall study whether to reuse existing access link RS (e.g. at least periodic NZP CSI-RS/SSB) or introduce a dedicated RS (e.g. at least periodic NZP CSI-RS/SSB) for gNB-to-gNB co-channel CLI measurement and/or channel measurement.
For SSB serving as gNB-to-gNB co-channel CLI measurement and/or channel measurement RS, baseline proposal is to support the central NW can configure dedicated RS that is not used for access link for gNB-to-gNB CLI/channel measurement to guarantee TDMed CLI measurements across different gNBs to avoid Tx and Rx collisions.  
For CSI-RS serving as gNB-to-gNB co-channel CLI measurement and/or channel measurement RS, baseline proposal is to support reusing access link CSI-RS for gNB-to-gNB CLI/channel measurement with the assumption that gNB can coordinate with neighbor gNBs and configure CSI-RS to guarantee the TDMed fashion measurement among different gNBs for gNB-to-gNB CLI/channel measurement.
FFS: Study the receiving timing of CSI-RS for gNB-to-gNB CLI/channel measurement
Investigate how resources are used/configured: e.g. how 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.
RAN1 to study whether to perform simultaneous Tx and Rx of CLI measurement RS for gNB-to-gNB CLI/channel measurement for SBFD capable gNB.
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.
RAN1 to study inter-gNB CLI report contents.
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.
Support RAN1 study exchanging the UL muting pattern among the gNBs.
RAN1 will study report based inter-gNB CLI measurement and report free inter-gNB CLI measurement. 
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.
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.
Inter-gNB CLI measurement RS can include transmitting cell ID and can be CDMed across multiple transmitting gNBs to save resource.
OAM or CU can configure the inter-gNB CLI transmission parameters, including time/frequency location, sequence ID, beam info, periodicity.
OAM or CU can configure the inter-gNB CLI monitoring parameters, including monitoring window location, beam info and periodicity.
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.
Support to study beam hierarchy information exchange for inter-gNB CLI measurement via SSB and CSI-RS.
· NTT DOCOMO (NZP CSI-RS and NCD-SSB are considered for gNB-to-gNB CLI measurement.
Information for measurement window needs to be exchanged among gNBs via F1-AP.
Information to be exchanged among gNBs should include spatial domain information.
Necessity of UL muting resource indication should be discussed based on typical scenarios for gNB-to-gNB measurement. And if we find the necessity of UE UL muting, UL muting resource indication with small granularity in time/ frequency domain can be considered.
NCD-SSBs can be considered as candidates for gNB-to-gNB CLI measurements.
The aggressor gNB implicitly indicates the DL beam for SSB-based CLI measurements based on the SSB index. 
The measuring gNB should be informed about the CLI-RS configuration over the Xn interface. This applies to both CLI-Rs candidates, the SSB-based and CSI-RS-based measurements.
The gNB-to-gNB CLI measurements to follow a 2-step procedure where SSBs and CSI-RS are measured to obtain different levels of granularity on the measured CLI.
For gNB-to-gNB co-channel CLI measurement, the RSRP should be used as baseline measurement metric
Event-triggered reporting should be supported for gNB-gNB CLI measurements
Consider allowing CSI-RS transmission during the guard period symbols for conducting CLI measurements while not impacting the downlink spectral efficiency on the aggressor gNB
· CEWIT (Support one of the following for gNB-to-gNB co-channel CLI measurement
Enhanced RIM RS with UL muting in UE transparent way
NZP CSI-RS with UL muting around the NZP CSI-RS
· WILUS ( RAN1 to study UE non-transparent UL muting for gNB-to-gNB CLI handling in terms of efficient resource utilization.


Proposals
Moderator Proposal #11-1 
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement. 

For the study of gNB-to-gNB co-channel interference measurement and/or channel measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement and/or channel measurement.
FFS: How to operate gNB-to-gNB CLI measurement when CD-SSB/NCD-SSB are used.


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

	Support
	New H3C, Samsung, Spreadtrum, Sony, Intel, Xiaomi, QC, LG，CATT, TCL, IDC, ZTE, vivo

	Not support
	NTT DOCOMO, Huawei, HiSilicon




	Companies
	Views

	Xiaomi
	Support. CD-SSB and NCD-SSB have same functionality and structure. Besides, considering that the bandwidth of SSB is limited to 20RBs, support both CD-SSB and NCD-SSB can enable different frequency locations for CLI measurement. From the perspective of time domain, supporting CD-SSB and NCD-SSB can improve the scheduling flexibility and reduce the measurement latency. To summarize, both CD-SSB and NCD-SSB should be supported.

	NTT DOCOMO
	We are open for the discussion, on the other hands, time/frequency resources of CD-SSB would be typically common across gNBs, so that we have concern that victim gNB may need to perform simultaneous SSB transmission and SSB reception for CLI.

	Nokia/NSB
	We would like to clarify the case when CD-SSB is used for CLI measurements. Would this require some muting of SSB at victim gNB in case the CD-SSB among cells are aligned? This may impact the access/coverage of UEs in the victim gNB.

	QC
	We support the proposal in general. Better clarify whether the proposal is to reuse access link or dedicated (transparent to UEs) CD/NCD-SSB configuration for inter-gNB CLI measurement.
Also, clarify whether NCD-SSB is to reuse same contents/IEs for NCD-SSB for Rel-17 Red-Cap UEs. And if it is configured only for inter-gNB CLI/channel measurement, Red-Cap UEs don’t need to measure NCD-SSBs – transparent to UEs.

	Lenovo
	In general, using CD-SSB or NCD-SSB for the measurement is okay. But as discussed in our tdoc, it is not clear whether CD-SSB or NCD-SSB, if without enhancements, can accommodate all combinations of transmission and measurement among an arbitrary number of gNBs. RAN1 should discuss the number of such configurations and the amount of resources needed. 

	LG
	We would like to have better understand on the proposal. For the case of the CLI measurement based on NCD-SSB, it is hard to identify aggressor gNB but the information exchange among gNBs would be minimized. On the other hand, for NCD-SSB case, it is assumed that potential aggressor gNB is identified somehow. Is it correct understanding on them?

	TCL
	Clarification may be required regarding the procedure of gNB-to-gNB CLI measurement. In our understanding, SSB and CSI-RS cannot be directly used for gNB to gNB CLI measurement, since the SSB or CSI-RS is configured by gNB to the UE. However, using SSB or CSI-RS for gNB to gNB CLI measurement, whether the aggressor gNB will configured SSB or CSI-RS to the victim gNB, which is technically not feasible. In our view, for gNB to gNB CLI measurement the procedure of CLI measurement shall be studied first than the Reference signals.

	IDC
	Support the proposal. Using both CD-SSBs and NCD-SSBs for gNB-to-gNB co-channel CLI measurement can result in reduced latency and efficient CLI mitigation. The victim gNB can then measure only the NZP CSI-RS resources that are associated (e.g., QCL Type D) with SSB resources for which the measured CLI is higher than a threshold.

	ZTE
	Currently, for SSB based RRM measurement, both of CD-SSB and NCD-SSB can be configured via ARFCN-valueNR. Therefore, configuring NCD-SSB for CLI measurement is also feasible. In addition, a major concern of using SSBs as CLI measurement reference signals is that the bandwidth of SSBs is limited to 20RBs, the measurement is limited on the corresponding frequency location. Therefore, it is better to support both CD-SSB and NCD-SSB for CLI measurement to have some measurement flexibility on frequency domain location and bandwidth. 

	Huawei, Hisilicon
	For the perspective of spatial domain enhancement, e.g., beam nulling, the gNB-gNB instant channel is required at the transmitter for precoder calculation to suppress the interference from the aggressor gNB to the victim gNB.  While, SSB is mainly used for initial access and mobility management but not for channel measurement. Besides, the bandwidth of SSB is limited. So neither CD-SSB nor NCD-SSB is suitable for channel measurement. 
We understand the intention of the proposal is to address the FFS from last meeting. However, CD-SSB or NCD-SSB are defined from UE perspective. For gNB-to-gNB CLI measurement, there is no need to differentiate CD-SSB and NCD-SSB. 

	vivo
	We are fine with using both CD-SSB and NCD-SSB for CLI measurement.
For NCD-SSB, since it is configured by cell-specific signaling, if it is used for CLI measurement, NCD-SSB configuration information exchange between gNBs is needed.




Moderator Proposal #11-2 
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that ZP-CSI-RS can be used for channel measurement.

For the study of gNB-to-gNB co-channel interference measurement, it is assumed that muted REs in downlink (e.g.ZP-CSI-RS, CSI-IM) can be used for channel measurement.


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

	Support
	New H3C, Samsung, Sony, NTT DOCOMO, LG, CATT, IDC

	Not support
	Nokia/NSB, Huawei, HiSilicon




	Companies
	Views

	Spreadtrum
	Since we are discussed in 9.3.3 which related to dynamic TDD or common for dynamic TDD and SBFD. We wonder the meaning of transmit ZP-CSI-RS and measure it in the same frequency/time resource.

	Intel
	How to use ZP-CSI-RS should be clarified firstly. We discussed 3 options in our contribution R1-2300947, which are summarized here
· Option 1: ZP CSI-RS RE is not used for UL transmission in victim gNB
· Option 2: the aggressor gNB will not transmit on a ZP-CSI-RS RE. This is to improve the measurement accuracy if another gNB transmit CLI resource in the overlapped REs as the ZP-CSI-RS 
· Option 3: ZP CSI-RS is just container to indicate which REs are used for CLI measurement. there is no limitation whether aggressor or victim gNB will transmit/receive any signals/channels. 
We are open for other options too, if only the usage of ZP-CSI-RS can be clearly defined. 

	Xiaomi
	The intention of this proposal is not clear. In our understanding, the ZP CSI-RS is majorly used for DL rate matching currently. The REs indicated by the ZP CSI-RS are not available for PDSCH. When it comes to the CLI measurement, what is the functionality of ZP CSI-RS? We would be appreciated if more details are provided.

	Nokia/NSB

	We do not agree that ZP-CSI-RS can be used for channel measurements. The proposal should rather suggest that “ZP-CSI-RS can be used for interference measurements.” 

With this said, it is not clear what are the benefits of using ZP-CSI-RS over NZP-CSI-RS for cross-link interference measurements. Our point is that NZP-CSI-RS allow the victim gNB to individually identify the aggressor(s) gNBs based on the RSRP measurements. It is not so obvious how to do that with ZP-CSI-RS based measurements.


	QC
	Is this intended for ZP-CSI-RS only? Some clarification of how it is used for CLI measurement is helpful. Not clear to us.

	Lenovo
	It is not clear how ZP-CSI-RS, which is configured for UE, can be used for the gNB CLI measurement. 

	IDC
	We are ok with this proposal in general. In our opinion, a victim gNB can measure an aggregate interference (probably from all neighbour gNBs) using some ZP-CSI-RS resources. Then and only if the measured interference is higher than a threshold, the victim gNB can initiate measuring the interference from potential aggressive gNBs using SSB or NZP-CSI-RS resources. So, this could be the first step to get an overall estimate of the interference strength at the victim gNB before getting into one-by-one interference measurement with potential aggressor neighbour gNBs.

	Huawei, Hisilicon
	In our view, ZP-CSI-RS is not suitable for channel measurement between gNB.  ZP-CSI-RS is introduced for rate matching around the NZP-CSI-RS resource in Rel-15. While, according to our understanding, the measurement signal should be transmitted within DL subband(s) by aggressor gNB and for RSRP and channel measurement, the victim gNB has to receive/measure the signal in the corresponding DL subband(s), so the victim gNB can’t transit downlink signals/channels in the whole DL subband(s) at same time. For this perspective, ZP-CSI-RS is meaningless, NZP-CSI-RS is more suitable and enough. As also discussed in the offline, it is not clear whether there is a need to signal the ZP CSI-RS configuration for UEs to another gNB 

	vivo
	We are fine with the proposal in principle. ZP-CSI-RS can be used for interference measurement from an aggressor gNB, e.g gNB A. On the other hand, interference measured in the ZP-CSI-RS can also include ones from all the neighbour aggressor gNBs. 
In our understanding, to determine interference strength from aggressor gNB A based on ZP-CSI-RS, neighbour aggressor gNBs should also configure the same ZP-CSI-RS which requires the exchange information among gNBs. We think the spec impact should be clarified. In our understanding, this requires coordination among gNBs but it is transparent to UE. 




Moderator Proposal #11-3 
For gNB-to-gNB co-channel interference measurement, study the benefit and configuration of measurement window used by victim gNB. 

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

	Support
	New H3C, Samsung, Spreadtrum, NTT DOCOMO, QC, Nokia/NSB, LG, TCL, IDC

	Not support
	Huawei, HiSilicon




	Companies
	Views

	Sony
	Isn’t this up to gNB implementation?

	Intel
	Some further clarification on the intended use of the measurement window may be necessary. With this proposal, does it mean periodicity/offset is NOT configured per CLI-RS resource? Instead, a periodicity/offset is configured for the window which is then commonly applied to one or multiple CLI-RS? 

	QC
	May clarify the configuration of measurement window, e.g. 1) whether dedicated window for inter-gNB CLI, 2) TDMed Tx and Rx, TDMed measurement from different aggressor gNBs.

	Lenovo
	Similar with our responses for proposal #11-1, it is not clear whether configuration of measurement windows without inter-gNB coordination can accommodate inter-gNB CLI measurement combinations among a given number of gNBs. 
Besides, it is not clear which entity is intended for the configuration.

	LG
	It is okay for us to further study on measurement window, but we need to define what measurement window is prior to discuss the benefit and configuration of it, to prevent unnecessary diverge. At least for us, the measurement window is a certain duration of time for victim gNB that no single UE is scheduled in regardless of aggressor gNB.

	CATT
	Agree we need to first have a clear definition of this window

	IDC
	OK to study, and further clarifications are needed on the window.

	ZTE
	Basically, there are two motivations to define a window, i.e., 
1) to restrict the measurement symbol/slot; 
2) to combat the timing difference between aggressor and victim. For example, the reference signal lasts for 4 symbols, but gNB configures a 6-symbol window for measurement.

Overall, we are supportive about this proposal to define the window for both motivations. 


	Huawei, Hisilicon
	In our view, in terms of efficient resource utilization, similar to the measurement signals for gNB-to-UE measurement, different types of measurement signals can be considered, such as periodic resource, aperiodic resource, semi-persistent resource. There is no need to introduce a new concept of measurement window.

	vivo
	The proposal is not clear to us. WThe motivation/necessity to introduce a measurement window needs more clarification.






2.1.2 Coordinated scheduling for time/frequency resources between gNBs 
Summary
· Huawei (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 (For coordinated scheduling of time frequency resources between the gNB, consider at-least the exchange of the following relevant information between the gNBs. 
TDD slot format, SBFD slot format (time location of DL and UL subbands), The frequency location of DL and UL subbands
For coordinated scheduling of time frequency resources between gNBs for gNB to gNB co-channel CLI handling, consider at least the following. 
RB based UL and DL Resource muting 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.)
· OPPO ( 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.)
· Xiaomi (The RMP can be considered with potential enhancement to support UL reserved resource indication.
· CATT (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)
· NEC (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)
· Lenovo (To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams.
Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation.)
· Sony (Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination. The gNB-gNB RS is used to indicate the Slot & Subband Format of the gNB transmitting the RS. The gNB-gNB RS is used to indicate L1 priority of a scheduled transmission. 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?
· Intel (For coordinated scheduling for gNB-to-gNB CLI mitigation, 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.)
· CMCC ( 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.
· For spatial domain coordination for inter-gNB intra-subband CLI handling, 
· The SSB/CSI-RS resource index can be used as DL beam indication;
· victim gNB can exchange the SSB/CSI-RS resource index as the preferred/restricted DL beam indication.
· Samsung (Adaptation of gNB scheduling based on gNB-to-gNB CLI estimation is handled by the gNB implementation or OAM.
· Qualcomm (Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-gNB CLI mitigation. Support coordinated scheduling on DL Tx restriction on UL resources between cells. RAN 1 study semi-static or dynamic coordinated scheduling for inter-gNB CLI mitigation.)


Proposals
Moderator Proposal #12-1 
For coordinated scheduling for time/frequency resources between gNBs, study the enhancement of configurations exchanging between gNBs such as intended UL-DL configuration, intended SBFD symbol/RB position for considering both SBFD operation and TDD operation. 

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

	Support
	New H3C, Samsung, Spreadtrum, Sony, Intel, NTT DOCOMO, QC, Lenovo, LG, CATT, TCL, IDC, Huawei, HiSilicon

	Not support
	




	Companies
	Views

	Sony
	Consider also L1 priority for fast backhaul e.g. OTA signalling

	Nokia/NSB
	We support the exchange of SBFD-related information between the gNBs; however, it is unclear whether this should be treated in this agenda item. It is also important to consider the limitation of the backhaul when introducing new signalling between gNBs, specially if it is dynamic information.

	QC
	Support the proposal in general. However, intended UL-DL configuration has already been in spec. Is that intended for SBFD specific UL-DL configuration?  
Minor suggested edit: intended SBFD symbol/RB/subband position – note we have a similar proposal in 2nd agenda.

	ZTE
	It is recommended that the concept of ‘intended UL-DL configuration’ should be clarified. Usually, it refers to TDD slot format configuration, but it has been supported in Rel-16.

	Huawei, Hisilicon
	For coordinated scheduling between gNBs, in addition to the information exchange between gNBs, resource blanking/muting schemes in various scenarios are also critical in order to facilitate interference suppression/avoidance. So we propose the following modification:
Moderator Proposal #12-1 
For coordinated scheduling for time/frequency resources between gNBs, study the enhancement of resource blanking/muting and configurations exchanging between gNBs such as intended UL-DL configuration, intended SBFD symbol/RB position for considering both SBFD operation and TDD operation. 

	vivo
	We support to study the exchanging between gNBs such as intended UL-DL configuration, intended SBFD symbol/RB position for considering both SBFD operation and TDD operation. We are not clear how to enhance the configurations exchanging between gNBs for the intended UL-DL configuration.




2.1.3 Spatial domain coordination method for gNB-to-gNB CLI handling
Summary
· Huawei (Study the feasibility and performance of beam nulling for gNB-to-gNB CLI suppression including how to obtain accurate channel measurement between gNBs. Study the performance of beam coordination for gNB-to-gNB CLI suppression in FR2 and the solutions for gNB-to-gNB beam pairing considering the following; 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.)
· NewH3C (The beam information exchange can be handled by a central controller. The information consists of gNB ID+CLI measurement configuration. For CSI-RS used for CLI measurement, a dedicated indication is introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource. All the CLI results of all beams should be reported in full report mode, while preferred beam set and restricted beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report. The central controller determines the restricted beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the restricted beam for one aggressor gNB should not exceed a maximum number. A restriction window can be introduced, where the aggressor gNB cannot use the restricted beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset.
· TCL (Consider the information exchange of the preferred/restricted DL and UL beams of the aggressor and victim gNBs with each other, based on the beam ID and TCI state.)
· Spread (Information concerning preferred/non-preferred beams can be shared among gNBs.)
· InterDigital (Consider using spatial domain coordination for gNB-to-gNB co-channel CLI measurement and mitigation, where the victim gNB measures beam-swept CLI and sends, to the aggressor gNB, information on the SSB index or the CRI of the aggressor beams with the highest or lowest CLI in addition to the measured CLI.)
· ZTE (Spatial domain coordination can be considered by aggressor gNB for handling gNB-to-gNB CLI, e.g., 
Some spatial domain information related to interference channel can be exchanged from victim to aggressor, such as, index of high-interference beam, channel state information, 
Avoidance of high-interference beam in specific time/frequency domain resource, 
Adjusting the beamforming of the DL transmission by considering the channel state information of the interference channel, e.g., beam nulling.)
· vivo ( For spatial domain coordination, the SSB number or CSI-RS configuration can be exchanged among gNBs for CLI measurement/reporting and the corresponding time/frequency resources with the SSB number or CSI-RS configuration can be exchanged among gNBs for CLI management.)
· CATT (Each measurement resource associates with specific beam and measurement resource ID can be used for DL beam indication.
· Lenovo (Support reference signal configuration and inter-gNB signaling for aggressor gNB to inform other gNBs in the vicinity of beam-specific interference. Support aggressor gNB indicating restrictions on using high-interference beams to victim gNBs. Support victim gNB sending feedback to aggressor gNB on high-interference beams. Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.
· Intel (For spatial domain coordination for gNB-to-gNB CLI mitigation, the intended Tx/DL beams or beam nulling information of aggressor gNB can be signalled from the aggressor gNB to the victim gNB. The preferred/not-preferred Tx/DL beams of the aggressor gNB can be signalled from victim gNB to the aggressor gNB.
For spatial domain coordination for gNB-to-gNB CLI mitigation, Tx/DL beams can be defined by the QCL relationship of a CLI-RS resource and can be identified by reference to the CLI-RS resource that may include NZP CSI-RS or (N)CD-SSB of an aggressor gNB.)
· LG (For spatial domain enhancement of gNB-to-gNB CLI handling, DL Tx beam information can be exchanged for consistency with A.I. 9.12. Reference signal ID can be used for beam information exchange between gNBs.
It is desirable that beam information of gNB(s) is shared rather than provided from aggressor to victim or victim to aggressor gNB. Spatial domain information exchange of gNB-to-gNB CLI handling is targeting to CLI mitigation after gNB-to-gNB CLI occurrence rather than preventing.)
· 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. 
DL beam or DL beam indication can be represented via SSB index/ID with associated PCI sequence ID/cell ID info or via CSI-RS resource ID # with associated scrambling sequence ID/cell ID for inter-gNB co-channel CLI management.
If measurement CLI RS is configured with RS resource repetitions e.g. to allow victim gNB to scan different gNB Rx beams, then DL beam or DL beam indication can be represented via CSI-RS resource ID # plus repetition # with associated scrambling sequence ID / cell ID for inter-gNB co-channel CLI management.
Support RAN1 to prioritize the study of example 2 in spatial domain coordination agreement for inter-gNB co-channel CLI management.)
· Support to investigate measurement periodic or event triggered report with contents of allowed/disallowed (recommended/restricted) beams. 
Support to investigate related resources and corresponding required power backoff per allowed/disallowed beam. 
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. 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. 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.)


Proposals
Moderator Proposal #13-1 
For spatial domain enhancement of gNB-to-gNB CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal ID can be used as beam information exchange between gNBs.

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

	Support
	New H3C, Samsung, Sony, Intel, Xiaomi, NTT DOCOMO, QC, Nokia/NSB, Lenovo, LG, TCL, IDC, ZTE,vivo

	Not support
	Huawei, HiSilicon




	Companies
	Views

	Spreadtrum
	We want to confirm about the “reference signal ID”. NZP-CSI-RS resource ID is certainly a reference signal ID. Is SSB index also included?

	Sony
	Good to clarify the term “reference signal ID” as per Spreadtrum’s comment.

	QC
	Same clarification as Spreadtrum.

	Lenovo
	The concept of reference signal ID will be clarified once we have further agreements on the type of reference signals.

	LG
	Support the proposal. It is aligned with the conventional information exchange, i.e., intended TDD UL DL configuration, and only difference is domain change from time to spatial.

	IDC
	Support the proposal to exchange CRI or SSB index as reference signals IDs for CSI-RS and SSB transmissions, respectively.

	ZTE
	Overall, we are supportive about this proposal. However, we think it is better to also clarify the overall procedure of this enhancement, e.g., what information needs to be reported and how to make use of these information.


	Huawei, Hisilicon
	We would like to have some further clarifications on the proposal. Does the “reference signal ID" correspond to a RS configuration ID or beam ID?
For spatial domain enhancement of gNB-to-gNB CLI handling, depending on different schemes, the measurement metric and information exchanged between gNBs may be different. 
For beam nulling, only beam ID exchange is not enough, accurate channel measurement is required, so how to obtain accurate channel measurement between gNBs needs to be studied.
For beam paring, CLI strength of beam pair over a threshold and preferred Tx beams for each receive beam at the victim cell can be exchanged. A beam can refer to a corresponding measurement reference signal resource ID, or a TCI state, or a logic beam ID.

In addition, in our view, before discussing the details of information exchange between gNBs, the framework of information exchange between gNBs should be studied firstly, for example, the information is exchanged through Xn directly or a separate central node. Different framework may affect the information exchange.



Moderator Proposal #13-2 
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of the preferred/restricted DL and UL beams of the aggressor and victim gNBs with each other, based on the beam ID and TCI state

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

	Support
	New H3C, Samsung, Sony, NTT DOCOMO, QC, Nokia/NSB, Lenovo, LG, CATT, TCL, IDC, Huawei, HiSilicon

	Not support
	




	Companies
	Views

	Intel
	Does 13-2 a competitive solution to 13-1. To identify a beam between gNBs, CLI reference signal ID, beam ID or TCI state can be considered. however, we don’t need to support all options. 

	QC
	May clarify the need for TCI state - besides the beam ID.

	LG
	Although it is quite different with eIAB in terms of lack of parent/child node relationship, we think it is good starting point to discuss.

	IDC
	Support the proposal in general. Exchanging the preferred and non-preferred beam-pairs and even the measured CLI at the victim and/or aggressor gNB can benefit the spatial domain coordination for CLI mitigation.

	ZTE
	Maybe the relationship between proposal 13-1 and 13-2 needs further clarification. It seems proposal 13-1 is a high-level proposal while 13-2 is a more detailed solution. 
In addition, it is not clear how to represent UL beams at the victim side.

	Huawei, Hisilicon
	See our replies for moderator Proposal #13-1.

	vivo
	In the proposal, ‘the preferred/restricted DL and UL beams of the aggressor and victim gNBs’ is not very clear to us. Does it mean ‘the preferred/restricted DL and UL beams of the aggressor’ and ‘the preferred/restricted DL and UL beams of the victim’, ‘the preferred/restricted UL beams of the aggressor’ and ‘the preferred/restricted DL beams of the victim’ may not be needed.





2.1.4 Advanced receiver 
Summary
Whether the study of advanced receiver is necessary
Support: 
· NOKIA: E-LMMSE-IRC should be considered as a possible solution for CLI mitigation


2.1.5 UE and gNB transmission and reception timing 
Summary
Whether study is necessary
Support: 
· ZTE (It is clear that the signal is not aligned with the symbol boundary of the victim base station and the gap is larger than the cyclic prefix.) 
· vivo (Accurately estimate interference. Negative TA can be configured for UE. RS configuration)
· Xiaomi: The zero  is sufficient for the timing alignment of UL data and CLI RS reception. 
· SONY (Add a time alignment offset TUL to the overall timing advance, TTA = NTA + NTA,offset + TUL for UL transmissions so that the UL transmission is OFDM symbol aligned with any inter gNB DL CLI at the victim gNB’s receiver)
· Intel (study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs 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 .)
· 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)

Proposals
Moderator Proposal #15-1 
Discusses the potential issue and solution for the timing difference observed between the symbol boundary and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.

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

	Support
	New H3C, Samsung, Spreadtrum, Sony, Intel, Xiaomi, Nokia/NSB, QC, TCL, IDC, ZTE

	Not support
	LG, Huawei, HiSilicon




	Companies
	Views

	Xiaomi
	We support the proposal. The time difference mentioned above may make the misalignment between UL timing and CLI-RS timing exceed the CP duration in most scenarios. In this case, simultaneous reception of UL data and CLI RS may suffer severe inter-symbol interference (ISI). Solutions for the reception enhancement need further discussion.

	LG
	It is our understanding that the timing offset for zero or even negative is originated from the idea that the reception time of signal from aggressor gNB and UEs should be aligned for victim gNB to enable interference elimination. However we think it is only valid if all of UEs served by victim gNB is Rel-18 UE.

	Huawei, Hisilicon
	In current specification, the UL signal and downlink interference can be aligned (within CP) when proper TAoffset is configured and/or proper overall timing of victim cell is applied. The necessity of further enhancement of UE and gNB transmission and reception timing is not clear.




2.1.6 Power control based solution 
Summary
Whether study of gNB DL Tx power control is necessary
Support: 
· 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.)
· 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 (The IAB concepts of Desired DL Tx power adjustment and DL Tx power adjustment can be used as a starting point.)
Not support/Deprioritize:
· Huawei (to reduce the gNB transmission power will also affect the downlink throughput of the aggressor cell)

Whether study of UE UL Tx power control is necessary
Support: 
· vivo (enhanced UL power control can be considered, e.g., different power control parameters can be used depending on resource allocation or the existence/strength of the CLI.)
· 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.)
· Qualcomm (Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters)



2.1.7 Others 
Summary
· InterDigital: 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. 
· NEC: Differentiation the BFR caused by CLI with the beam blockage is needed.
· Eliminate the effect of the CLI to BFR for BFD and NBI should be considered.
· NEC: 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.


2.2 2nd Round Discussion
2.2.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling

Discussion Topic#1: Reference signal for CLI Measurement 
· Whether SSB is CD-SSB or NCD-SSB.
Discussion Topic#2: Resource for RSSI-likely CLI measurement 
· DL Resource muting from aggressor gNB
Discussion Topic#3: Transmission timing at aggressor gNB and Reception timing at victim gNB 
· Measurement window for reception at victim gNB
· Window for transmission at aggressor gNB 
Discussion Topic#4: Measurement accuracy enhancement 
· UL Resource muting at victim gNB and UE


For discussion Topic#1 (Reference signal for CLI Measurement), one point is agreed. Let’s continue to discuss reference signal for CLI measurement in April meeting.  
	Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.



For discussion Topic#2 (Resource for RSSI-like CLI measurement), it seems better to continue this discussion in this meeting.

For discussion Topic#3 (Transmission timing at aggressor gNB and Reception timing at victim gNB), technical discussion for understanding the motivation is necessary. 

For discussion Topic#4 (Measurement accuracy enhancement), the motivation need to be clarified. For example, performance comparison between assumptions with/without UL resource muting, specification impact can be discusses. 


Moderator Proposal #11-2 
For RSSI-like gNB-to-gNB co-channel interference measurement at victim gNB, the information of muted time/frequency resource in downlink at aggressor gNB can be exchanged between gNBs.

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

	Support
	New H3C, ZTE, TCL, Sony, Spreadtrum, LG, IDC

	Not support
	




	Companies
	Views

	Xiaomi
	We have one question that needs to be clarified. The RSSI is not able to identify the aggressor gNB. Does it mean that all the target aggressor gNBs need to exchange the information of muted resources with victim gNB? If the muted resources of different aggressor gNBs are different, how the victim gNB determines the measurement resources for RSSI?

	LG
	Although the performance of it might be inferior to directly measurement of the interference or channel from aggressor and victim, it can be used to identify the dominated aggressor among the potential aggressors in victim gNB perspective. In addition, it is our understanding that how frequent the information exchange is the matter for Xn interface in reality rather than the amount of the information. In that aspect, it can be one of the enabler for identifying the dominated potential aggressor.

	NEC
	We don’t understand the clear motivation of this proposal. Also as mentioned during online discussion by other companies that this may involve complex coordination between different gNBs where apparent benefits may be insubstantial. Hence, in this meeting it is perhaps better to only discuss the issue being resolved and the overall mechanism for this before agreeing on this.

	IDC
	Support the proposal. Accessing to information on muted resources at the aggressor gNB can result in a more accurate estimation of the CLI.

	FL
	Thanks for the good comment and suggestion.

Let me clarify the coordination issue.
‘Requiring coordination between gNBs’ for inter-gNB CLI measurement is an issue to be considered not only for RSSI-like inter-gNB CLI measurement but also for RSRP-like inter-gNB CLI measurement.

For example, in case of RSRP-like inter-gNB CLI measurement, there is one issue that transmission timing of reference signal of aggressor gNB and transmission timing of reference signal of victim gNB is aligned. In this case, the victim gNB can not receive the reference signal from aggressor gNB and can not operate the measurement. For resolving the problem, information exchange between gNB is required. Also, if possible, it may assume that the transmission timing and reception timing can be coordinated. 

If my understanding is correct, companies’ comment for RSSI-like inter-gNB CLI measurement is not different from above example. 





Moderator Proposal #11-3 
For gNB-to-gNB co-channel interference measurement, study whether/how to configure or decide the order of transmission timing of CLI measurement RS for aggressor gNB and reception timing for CLI measurement for victim gNB.  


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

	Support
	New H3C, LG,NEC

	Not support
	




	Companies
	Views

	FL 
	Measurement window is one of candidate methods to indicate reception timing of victim gNB for CLI measurement. 
But, in this stage, it seems better to discuss high-level concepts whether/how to configure or decide the order of Tx timing for aggressor gNB and reception timing for victim gNB. In this sense, Moderator Proposal #11-3 is modified.

Any explanation and question/comments are welcome for our understanding. 

	ZTE
	More clarification is needed for “order of transmission timing of CLI measurement RS for aggressor gNB and reception timing for CLI measurement for victim gNB”. Is the intention to say that the time window is used to combat the timing difference between gNBs?

	TCL
	Share similar view with ZTE. In our understanding “the order of transmission timing” means the time window of the victim gNB in which it experience or measure the interference from the aggressor gNB.  

	Sony
	Proposal is still not clear, notably “order of transmission timing”.  Is this proposal simply saying that the gNBs exchange timing information for RS measurements?  If that is the case can we make the proposal simpler, i.e.:

For gNB-to-gNB co-channel interference measurement, study the benefit of timing information exchange for CLI RS measurements.


	LG
	It seems clearer to us compared to the previous version. Since the behaviour of aggressor gNB is not mandated or described, this proposal can be the enabler of the victim gNB to measure interference directly rather than measuring the channel.

	NEC
	The measurement timing from our understanding would be determined based on SSB/CSI-RS configuration exchanged between gNBs. Do we really require anything additional which is not provided by these configurations?



2.2.2 Coordinated scheduling for time/frequency resources between gNBs 

Discussion Topic#1: Exchanging information between gNBs 
· SBFD related time/frequency resource
· Intended TDD UL-DL configuration 

Discussion Topic#1 (Exchanging information between gNBs), one point is agreed. One more point needs to be discussed. 
	Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration


· Enhancement to intended TDD DL-UL configuration exchange





Moderator Proposal #12-1 
Update the agreement as below:

Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration
· Enhancement to intended TDD DL-UL configuration exchange


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

	Support
	New H3C, TCL,NEC

	Not support
	




	Companies
	Views

	FL
	In Rel-16 CLI WI, the concept of ‘intended TDD UL-DL configuration’ which is defined for LTE is adopted. In NR, it was agreed that DL and UL and flexible can be indicated per slot and symbol. 

For SBFD operation, it was agreed to use the term ‘SBFD symbol’ where DL transmission in DL subband and UL reception in UL subband at gNB side are intended. In this case, gNB may use both DL subband and UL subband for DL transmission and UL reception, respectively. Also, in some case, it can be assumed that gNB may use one subband among DL subband and UL subband. 
At gNB side, three cases (i.e., subband wise DL only, subband wise UL only, subband wise DL and UL) can be assumed.

Current ‘intended TDD UL-DL configuration’ is designed based on the assumption of DL only or UL only. But, the assumption of subband-wise DL/UL operation is not considered. When SBFD operation is adopted at gNB, the gNB may change ‘intended TDD UL-DL configuration’, but the ‘intended TDD UL-DL configuration’ may not be good for reflecting the assumption of subband-wise UL/DL operation. 
The enhancement of ‘intended TDD UL-DL configuration’ seems be required. 



	ZTE
	After reading the clarification from FL, it seems the second bullet has been covered by the first bullet. 

	Sony
	We share similar views with ZTE.  From the FL’s clarification, it seems the missing component in the legacy “intended TDD UL-DL configuration” is subband configurations, which is addressed by the 1st sub-bullet. 

	Xiaomi
	We share the similar views with ZTE and Sony. We have agreed that the SBFD time/frequency configuration can be exchanged among gNBs. The case of subband wise DL and UL belongs to SBFD time configuration and can be exchanged according to the first sub-bullet.

	LG
	As we commented during the session, the ultimate goal of the proposal would be the information exchange among gNBs about the desired link direction, i.e., uplink or downlink, which would be the enhancement to intended TDD UL-DL configuration. We are fine to live with it, but somehow it seems duplicated to us.

	NEC
	We suggest to add some explaination as your above decription, such as change the second subbullet to:
Enhancement to intended TDD DL-UL configuration exchange, such as the SBFD configuration.





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

Discussion Topic#1: DL Beam ID
· Reference Signal ID / Reference Signal Resource ID, 
Discussion Topic#2: Exchange the information between gNBs for spatial domain coordination 
· DL beam of aggressor gNB
· UL beam of victim gNB

For discussion topic#1 (DL Beam ID), following is agreed. And no more discussion in this meeting is considered. 
	Agreement
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.



For discussion topic#2 (Exchange the information between gNBs for spatial domain coordination), there was technical discussion. The discussion will be continued in this meeting. 

Moderator Proposal #13-2 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/restricted DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


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

	Support
	New H3C, TCL, Sony, Spreadtrum, Xiaomi, LG,NEC, IDC

	Not support
	




	Companies
	Views

	Spreadtrum
	Just want to confirm whether the “beam ID” in 13-2 refer to “DL Tx beam information” in 13-1 which was agreed this morning.

	LG
	In our understanding, it seems good to start discussion begin with the conventional functionality which is similar. For the IAB, there is parent/child relationship which enables some of beam to be “restricted” which is not the case for CLI.
To this end, rather than “restricted”, “not preferred” would be more appropriate terminology.

	NEC
	We just want to indicate one correction. As “beam information” which was agreed during main session and this proposal are related, it is better to align the terminology in this proposal because “beam ID” in this proposal can be misleading. Hence, we propose following small revision:
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/restricted DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


	IDC
	Support the proposal. Reporting the preferred or non-preferred beam indication as well as measured interference can be a starting point.




2.2.4 Advanced receiver 

2.2.5 UE and gNB transmission and reception timing 

Discussion Topic#1: Symbol boundary alignment 

Moderator Proposal #15-1 (1)
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, study the potential issue and solution for the misalignment of UL reception time at a victim gNB and arrival time of aggressor gNB’s downlink transmissions at the victim gNB.


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

	Support
	New H3C, ZTE, TCL, Sony (alternative proposal), Spreadtrum, Xiaomi

	Not support
	




	Companies
	Views

	Sony
	I believe that it is not just the “arrival time of the reference signal” that needs symbol boundary alignment but any DL transmissions from the aggressor gNB may require symbol boundary alignment, i.e.:

Study the potential issue and solution for the timing difference observed between the symbol boundary and the arrival time of the reference signal aggressor gNB’s downlink transmissions received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.


	Xiaomi
	As we discussed before, the misalignment of UL timing and CLI reference signal arrival time may suffer severe ISI. Solutions for the timing difference need further study.

	NEC
	We are not clear on the applicability of the issue. We agree that there may be some measurement timing adjustment required for victim gNB to measure the aggressor gNB but we think that this should be handled via network implementation. We are not sure what specific issues needs to be targeted which requires specification effort.

	FL
	Thanks for the comment.

Most of companies are thinking the study for this issue is necessary. I also think the problem of the misalignment of UL timing and CLI-RS arrival time is clear. That brings inaccurate CLI measurement result, especially for the case of RSRP-like CLI measurement. 
We may conclude there is specification impact or not as a result of the study.




2.2.6 Power control based solution 


2.3 3rd Round Discussion
2.3.1 [Open] gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling

Moderator Proposal #11-2 
For gNB-to-gNB co-channel interference measurement at victim gNB, the exchange of the information of muted time/frequency resource in downlink at aggressor gNB can be an enabler.

For gNB-to-gNB co-channel interference measurement at victim gNB, study the exchange of the information of muted time/frequency resource in downlink at aggressor gNB as an enabler to mitigate CLI


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

	Support
	New H3C, Sony, TCL

	Not support
	




	Companies
	Views

	Sony
	Perhaps we may want to phrase this as a study rather than making it like a conclusion or agreement, i.e.:

For gNB-to-gNB co-channel interference measurement at victim gNB, study the exchange of the information of muted time/frequency resource in downlink at aggressor gNB can be an as an enabler to mitigate CLI

	TCL 
	We prefer the Sony edited wording 

	vivo
	We think scuh exchange is not necessary. Victim can identify the aggressor gNB with stronger CLI based on RSRP, and measure the whole CLI based on RSSI. There is no need to measure RSSI one by one to find the aggressor gNB with stronger CLI. This is ineffective and the exchange overhead among gNBs may be too high.

	Xiaomi
	One problem needs to be clarified. If this proposal is supported, it doesn’t mean that the aggressor gNB must transmit the CLI RS on the muted time/frequency resource, right? If that is the correct understanding, we are fine with the proposal.



Moderator Proposal #11-3 
For gNB-to-gNB co-channel interference measurement, study whether/how to inform transmission timing of CLI measurement RS for aggressor gNB and reception timing for CLI measurement for victim gNB.  


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

	Support
	New H3C, LG, NEC, Sony

	Not support
	Xiaomi




	Companies
	Views

	FL 
	Measurement window is one of candidate methods to indicate reception timing of victim gNB for CLI measurement. 
But, in this stage, it seems better to discuss high-level concepts whether/how to configure or decide the order of Tx timing for aggressor gNB and reception timing for victim gNB. In this sense, Moderator Proposal #11-3 is modified.

Any explanation and question/comments are welcome for our understanding. 

	ZTE
	More clarification is needed for “order of transmission timing of CLI measurement RS for aggressor gNB and reception timing for CLI measurement for victim gNB”. Is the intention to say that the time window is used to combat the timing difference between gNBs?

	TCL
	Share similar view with ZTE. In our understanding “the order of transmission timing” means the time window of the victim gNB in which it experience or measure the interference from the aggressor gNB.  

	Sony
	Proposal is still not clear, notably “order of transmission timing”.  Is this proposal simply saying that the gNBs exchange timing information for RS measurements?  If that is the case can we make the proposal simpler, i.e.:

For gNB-to-gNB co-channel interference measurement, study the benefit of timing information exchange for CLI RS measurements.


	LG
	It seems clearer to us compared to the previous version. Since the behaviour of aggressor gNB is not mandated or described, this proposal can be the enabler of the victim gNB to measure interference directly rather than measuring the channel.

	NEC
	The measurement timing from our understanding would be determined based on SSB/CSI-RS configuration exchanged between gNBs. Do we really require anything additional which is not provided by these configurations?

	FL
	The measurement timing can be determined based SSB/CSI-RS confiugartion. But, when transmission time of reference signal / SSB is collised between gNB, victim gNB cannot operate CLI measurement. 
Especially, if the periodity and offset of SSB/CSI-RS is same, it may bring a difficulty for determining the measurement timing. 
It is a motivation of the study.


	Sony
	We are fine with the proposal since this is under measurements.  Time aligmnet of other DL transmission from the aggressor can be dealt with in other section.

	vivo
	As comment for Proposal #11-2. If the CLI measurement is based on RSRP, The order of Tx timing for aggressor gNB and reception timing for victim gNB may be not needed.

	Xiaomi
	Prefer not to support this proposal. The misalignment of CLI RS transmission time among different gNBs can be solved by network implementation. The intention of measurement window is not clear to us.






2.3.2 [Open] Coordinated scheduling for time/frequency resources between gNBs 

Moderator Proposal #12-1 
Update the agreement as below:

Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration

· Enhancement to intended TDD DL-UL configuration exchange


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

	Support
	New H3C, TCL,NEC

	Not support
	




	Companies
	Views

	FL
	In Rel-16 CLI WI, the concept of ‘intended TDD UL-DL configuration’ which is defined for LTE is adopted. In NR, it was agreed that DL and UL and flexible can be indicated per slot and symbol. 

For SBFD operation, it was agreed to use the term ‘SBFD symbol’ where DL transmission in DL subband and UL reception in UL subband at gNB side are intended. In this case, gNB may use both DL subband and UL subband for DL transmission and UL reception, respectively. Also, in some case, it can be assumed that gNB may use one subband among DL subband and UL subband. 
At gNB side, three cases (i.e., subband wise DL only, subband wise UL only, subband wise DL and UL) can be assumed.

Current ‘intended TDD UL-DL configuration’ is designed based on the assumption of DL only or UL only. But, the assumption of subband-wise DL/UL operation is not considered. When SBFD operation is adopted at gNB, the gNB may change ‘intended TDD UL-DL configuration’, but the ‘intended TDD UL-DL configuration’ may not be good for reflecting the assumption of subband-wise UL/DL operation. 
The enhancement of ‘intended TDD UL-DL configuration’ seems be required. 



	ZTE
	After reading the clarification from FL, it seems the second bullet has been covered by the first bullet. 

	Sony
	We share similar views with ZTE.  From the FL’s clarification, it seems the missing component in the legacy “intended TDD UL-DL configuration” is subband configurations, which is addressed by the 1st sub-bullet. 

	Xiaomi
	We share the similar views with ZTE and Sony. We have agreed that the SBFD time/frequency configuration can be exchanged among gNBs. The case of subband wise DL and UL belongs to SBFD time configuration and can be exchanged according to the first sub-bullet.

	LG
	As we commented during the session, the ultimate goal of the proposal would be the information exchange among gNBs about the desired link direction, i.e., uplink or downlink, which would be the enhancement to intended TDD UL-DL configuration. We are fine to live with it, but somehow it seems duplicated to us.

	NEC
	We suggest to add some explaination as your above decription, such as change the second subbullet to:
Enhancement to intended TDD DL-UL configuration exchange, such as the SBFD configuration.





2.3.3 [Open] Spatial domain coordination method for gNB-to-gNB CLI handling 

Moderator Proposal #13-2 (1)
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


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

	Support
	New H3C, TCL, Sony, Spreadtrum, Xiaomi, LG,NEC, IDC, vivo

	Not support
	




	Companies
	Views

	Spreadtrum
	Just want to confirm whether the “beam ID” in 13-2 refer to “DL Tx beam information” in 13-1 which was agreed this morning.

	LG
	In our understanding, it seems good to start discussion begin with the conventional functionality which is similar. For the IAB, there is parent/child relationship which enables some of beam to be “restricted” which is not the case for CLI.
To this end, rather than “restricted”, “not preferred” would be more appropriate terminology.

	NEC
	We just want to indicate one correction. As “beam information” which was agreed during main session and this proposal are related, it is better to align the terminology in this proposal because “beam ID” in this proposal can be misleading. Hence, we propose following small revision:
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/restricted DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs


	IDC
	Support the proposal. Reporting the preferred or non-preferred beam indication as well as measured interference can be a starting point.




2.3.4 [Close]Advanced receiver 

2.3.5 [Open] UE and gNB transmission and reception timing 

Discussion Topic#1: Symbol boundary alignment 

Moderator Proposal #15-1 (1)
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, study the potential issue and solution for the misalignment of UL reception time at a victim gNB and arrival time of aggressor gNB’s downlink transmissions at the victim gNB.


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

	Support
	New H3C, ZTE, TCL, Sony (alternative proposal), Spreadtrum, Xiaomi, vivo

	Not support
	




	Companies
	Views

	Sony
	I believe that it is not just the “arrival time of the reference signal” that needs symbol boundary alignment but any DL transmissions from the aggressor gNB may require symbol boundary alignment, i.e.:

Study the potential issue and solution for the timing difference observed between the symbol boundary and the arrival time of the reference signal aggressor gNB’s downlink transmissions received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.


	Xiaomi
	As we discussed before, the misalignment of UL timing and CLI reference signal arrival time may suffer severe ISI. Solutions for the timing difference need further study.

	NEC
	We are not clear on the applicability of the issue. We agree that there may be some measurement timing adjustment required for victim gNB to measure the aggressor gNB but we think that this should be handled via network implementation. We are not sure what specific issues needs to be targeted which requires specification effort.

	FL
	Thanks for the comment.

Most of companies are thinking the study for this issue is necessary. I also think the problem of the misalignment of UL timing and CLI-RS arrival time is clear. That brings inaccurate CLI measurement result, especially for the case of RSRP-like CLI measurement. 
We may conclude there is specification impact or not as a result of the study.

	Sony
	The above proposal is about aligning UL transmission of the victim gNB with the DL transmission (which may not be CLI-RS) of the aggressor gNB so that their CP overlaps thereby maintaining orthogonality.  I think this is something that needs to be looked at.



2.3.6 [Close] Power control based solution 




3 UE-to-UE inter-cell co-channel interference
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 three meetings (from RAN1#110 to RAN1#111), there were discussions 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
	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

	
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)



RAN1#111
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 reporting.
· FFS: 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.


2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
	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 
	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
	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
Agreement
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing UL power control mechanism is baseline


7 Sensing based mechanism
	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






3.1 1st Round Discussion
3.1.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling
Summary
1-1. General
· Huawei (The beneficial scenario of the L1/L2 based UE-UE interference measurement and reporting should be studied before discussing the detailed mechanisms.)
· OPPO (RAN1 targets to support L1-based SRS-RSRP and L1-based CLI-RSSI measurement for UE-to-UE CLI measurement. R16 configuration of SRS and CLI-RSSI resources should be reused.)
· Sony (Introduce L1 CLI measurement and reporting.)
· Intel (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. At least SRS from aggressor UE is considered as CLI-RS candidate for L1 CLI measurements. Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic. Event-triggered reporting of CLI measurement reporting is not pursued further. Beam information can be configured for a CLI measurement resource. The measurement resources and L1 or L2 CLI measurement reports can be exchanged between the aggressor and victim gNBs.)
· Apple (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. 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, Alt2: UE specific DCI or GC-DCI activate the CLI resource(s) or CLI resource set(s))
· Qualcomm (L1/L2 based UE-to-UE CLI measurement and reporting to increase flexibility and reduce reporting latency compared to Rel-16 L3 based framework. 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. 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.)
· Nokia (The UE-to-UE CLI framework to support and define new criteria for event triggered L1/L2 UE-to-UE CLI reporting.
· MediaTek (Support Layer-1 UE-UE CLI measurement and study the details of its features.)
· WILUS (RAN1 to study UE-to-UE CLI measurement and reporting at aggressor UE side for UE-to-UE CLI handling.)
· Xiaomi (At least L1/L2 based periodic and aperiodic CLI reporting can be supported for UE-to-UE CLI mitigation.)
· Samsung (UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support L1 aperiodic CLI reports.)

1-2. Measurement resource
· NEC (Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.)
Negative
· CATT (Unless significant gain can be shown, no new resource measurement resource is defined.)
Time domain
· Xiaomi (At least L1/L2 based periodic and aperiodic CLI measurement can be supported for UE-to-UE CLI mitigation.)
· LG (For L1/L2 based UE-to-UE CLI measurement resource, consider aperiodic measurement resource configuration and/or shortened periodicity.)
· Qualcomm (L1 CLI measurement and report framework supports the following features. Support L1-CLI report with P/SP/AP CLI resources and P/SP/AP report types with more details.)
· CEWIT (Study semi-persistent and aperiodic measurement and on-demand reporting of L1/L2 CLI.)
Design of resource
· Lenovo (Study to introduce coordination of SRS configurations for SRS-RSRP measurement.)
· LG (For L1/L2 based UE-to-UE CLI measurement metric, SRS-RSSI can be considered.)
· CEWIT (Phase rotated SRS symbols repeated in time domain (based on RIM RS design principle) is supported for measurement of SRS RSRP. Support enhanced CSI-IM resources with comb pattern that matches with the SRS comb pattern to measure L1/L2 CLI.)
Spatial configuration
· Spreadtrum (Beam specific CLI resource)
· InterDigital (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.)
· vivo (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.)
· NEC (Measurement configuration includes a list of TCI states for CLI beam measurement. The report configuration/indication information includes K (K>=1) TCI states with highest L1-SRS-RSRP or L1-SINR or L1-CLI-RSSI.)
· Lenovo (Support spatially differentiated CLI measurement and reporting.)
· Intel (The L1 CLI measurements including subband CLI measurements for SBFD can be CLI-RSRP, CLI-RSSI, or CSI/CQI.
At least SRS from aggressor UE is considered as CLI-RS candidate for L1 CLI measurements.
Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic.
Event-triggered reporting of CLI measurement reporting is not pursued further.
Beam information can be configured for a CLI measurement resource. 
The measurement resources and L1 or L2 CLI measurement reports can be exchanged between the aggressor and victim gNBs.)
· LG (For L1/L2 based UE-to-UE CLI measurement resource, consider spatial domain configuration.)
· Samsung (UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information.)
· NTT DOCOMO (Measurement resource and reporting configuration with spatial information, and configuration for multiple beam measurement should be considered.)
· Nokia (Study increased flexibility on the CLI measurements and reporting to support different Rx beams for UEs with beamforming capabilities.)
· MediaTek (UE can be configured to report SRS-RSRP (or CLI-RSSI) per Rx antenna separately. SRS-RSRP measurement can be configured with QCL-TypeD (spatial relationship information).)
Timing advance
· ZTE (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.)
· LG (For UEs capable of TA acquisition of candidate cell, TA of candidate cell can be used to accurate inter-cell UE-to-UE CLI measurement.)
· Nokia (Support the UE to report the applied timing offset on the CLI SRS-RSRP measurements. 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.)
Reporting contents
· Xiaomi (The L1 based RSRP and RSSI can be considered as baseline metrics for L1 based UE-to-UE CLI measurement.)
Number of reports
· ZTE (Both the CQI with CLI and CQI without CLI (e.g., CQI measured in case of aggressor’s muting) are reported to the gNB.)
· Apple (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
· Qualcomm (In addition to most interfering CLI resources, UE can be configured to report top X least interfering CLI resources for CLI report. 
· MediaTek (Study whether SRS-RSRP-based ranking of UE aggressor candidates is sufficient for the optimization of UL-DL inter-subband CLI.
Frequency-selective
· Xiaomi (Subband CLI reporting can be considered for UE-UE CLI mitigation.
· Panasonic (Study subband-based CLI measurement and reporting for UE-to-UE CLI handling
· Qualcomm (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.
· MediaTek (Study CLI measurement on UL-SB with frequency differentiation 
· InterDigital (Consider supporting Layer-1 UE-to-UE L1-CLI-RSSI along with delta-CLI-RSSI measurement and reporting.

1-3. Reporting mechanism
General mechanism
· Qualcomm (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)
· Intel (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. At least SRS from aggressor UE is considered as CLI-RS candidate for L1 CLI measurements.
Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic. Event-triggered reporting of CLI measurement reporting is not pursued further. Beam information can be configured for a CLI measurement resource. 
The measurement resources and L1 or L2 CLI measurement reports can be exchanged between the aggressor and victim gNBs.
· Qualcomm (RAN1 to study L1-CLI report priority and multiplexing when reported as UCI.)
CSI reporting mechanism based
· Huawei (For L1/L2 based UE-to-UE CLI measurement reporting, the following aspects can be studied:
The relationship between CLI measurement reporting and current CSI measurement reporting;
The priority of CLI reports relative to current CSI reports;
The trigger mechanism of semi-persistent, aperiodic CLI reports;
How to reduce the CLI measurements/reports and improve the measurement efficiency)
· OPPO (L1 UE-to-UE CLI measurement reporting can be a separated CSI report.
R17 CSI reference resource definition should be extended to include the SRS resource and CLI-RSSI resource for UE-to-UE CLI measurement; R15/16 CSI processing delay should be satisfied.)
· ZTE (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. Both of aperiodic reporting and reporting according to defined conditions should be supported to reduce the reporting overhead and measurement effort.)
· vivo (For UE-to-UE CLI measurement and reporting, the following enhancements can be considered. 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.
· Xiaomi (Option 1: Defining separate CLI reporting procedure. Option 2: Reused CSI reporting procedure with extension of CSI reporting, i.e. UE-to-UE CLI information is regarded as CSI. The L1/L2 based CLI reporting should be regarded as a CSI reporting with a new type.)
· CATT (For CLI reporting schemes, CSI/CQI like mechanism can be used as a starting point.)
· Panasonic ( For L1-based UE-to-UE CLI measurement and reporting, the CSI report framework can be reused as a baseline
· Lenovo (The framework for L1 based CLI measurement and reporting can reuse those specified for CSI measurement and reporting.
· LG (L1/L2 based UE-to-UE CLI can be reported as UCI to reuse CSI reporting mechanism.
· Apple (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
· Qualcomm (Existing CSI measurement and reporting mechanism is not sufficient for accurate per-UE CLI measurement. Enhance existing CSI measurement and reporting mechanism by adding configuration of IMR dedicated for inter-UE CLI in a CSI-ReportConfig.)
· NTT DOCOMO ( For L1/L2 based CLI measurement reporting, event triggered reporting is beneficial for delay, and existing mechanisms such as measurement resource configurations for L3 based CLI measurement and CSI reporting framework can be reused for the L1/L2 based CLI measurement and reporting.)
· WILUS (Current CSI reporting framework can be a baseline for L1/L2 UE-to-UE CLI measurement and reporting for UE-to-UE CLI handling. UE-to-UE CLI measurement and reporting can be included as parts of CSI reporting configurations.)
Reporting aggressor UE
· InterDigital (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.)
Event-triggered
· InterDigital (In addition to periodic type of CLI reporting, study the event-based aperiodic CLI reporting to reduce UE complexity, since DL reception failures due to CLI may not happen regularly. )
· Sony (L1 CLI measurement report can be periodic, semi-persistent and a-periodic.)
· CMCC (For L1/L2 based inter-UE CLI measurement and reporting, event triggered reporting can be supported. The following reporting triggering method can be further studied as examples:
For L1 based event triggered reporting, SR resource can be used for UE to inform gNB the CLI measurement results reporting and PUCCH can be used as reporting resource.
For L2 based event triggered reporting, MAC-CE on CG PUSCH can be used by UE to convey measurement results.
· Qualcomm (Support at least L2 event triggered CLI reporting)
· CEWIT (The following information exchange between gNBs should be supported for efficient UE-to-UE CLI measurement.
Rel. 16 CLI management related SRS configuration parameters, Numerology of transmission of SRS, A common reference point for CLI RSRP measurement.)

Proposal
Moderator Proposal #21-1 
For L1 based UE-to-UE CLI measurement, the L1 based RSRP and RSSI can be considered as baseline metrics.

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

	Support
	Samsung, Sony, Intel, Xiaomi, NTT DOCOMO, Nokia/NSB, QC, Lenovo, Panasonic, LG,TCL, IDC, ZTE, Huawei, HiSilicon, vivo

	Not support
	




	Companies
	Views

	Xiaomi
	RSRP and RSSI have been adopted for L3 based UE-UE CLI measurement currently. For L1 based UE-UE CLI measurement, RSRP and RSSI can be reused as they can be used to reflect the level of UE-UE CLI in nature.

	QC
	Will the metrics be used for L2 based CLI measurement too?

	Huawei, Hisilicon
	We are OK for RSRP and RSSI measurement, as discussed in Rel-16.  We would like to propose a slight update:
Moderator Proposal #21-1 
For L1 based UE-to-UE CLI measurement, the L1 based RSRP and RSSI can be considered as baseline metrics for further RAN1 study.


Moderator Proposal #21-2 
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, resource for CLI-RSSI measurement and SRS resource for SRS-RSRP measurement can be considered. Further enhancement (e.g., resource for subband measurement, spatial domain enhancement, etc.) can be studied.


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

	Support
	Samsung, Sony, Intel, Xiaomi, NTT DOCOMO, Nokia/NSB, QC, Lenovo, Panasonic, LG, TCL, IDC, ZTE, Huawei, HiSilicon, vivo

	Not support
	




	Companies
	Views

	QC
	Support the proposal in general.
May clarify further that “resource for subband measurement” is for subband based CLI measurement or for SBFD specific subband CLI measurement. Also, subband configuration is mainly for a report. 

Moreover, we prefer to have a separate agreement to study the spatial domain enhancement which is an important area to study and may be common for L1/L2 and existing L3 CLI measurement, e.g. UE Rx beam QCL type D configuration.

	IDC
	Support the proposal in general. Examples for the further enhancements could be added such as 
· Subband-based/frequency-selective CLI measurement and reporting.
· Differential CLI measurement and reporting (CLI different between edge-bands and middle bands).
Directional CLI measurement (beam based).

	ZTE
	Only wideband CLI measurement and reporting is supported in Rel-16 CLI. It may fail to reflect the changes of interference in different frequency resources. So at least CLI measurement in DL subband should be supported, through which the non-uniform CLI can be obtained. In addition, CLI measurement in UL subband can also be considered in order to identify the aggressor identity. 

	Huawei, Hisilicon
	We are ok for this proposal.




Moderator Proposal #21-3 
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, the CSI report framework can be considered for the study. The L1 measurement and reporting for inter-cell beam management can be also considered. 


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

	Support
	Samsung, Intel, Xiaomi, NTT DOCOMO, QC, Panasonic, LG, TCL, IDC, vivo

	Not support
	




	Companies
	Views

	Sony
	For clarification, is this proposal considering reporting CLI in CSI report?

	Xiaomi
	We are generally fine with considering CSI report framework. Actually, the procedure of CSI reporting can be reused with extension of CSI reporting, i.e., UE-to-UE CLI information is regarded as CSI. As for the inter-cell beam management, we think it is a separate topic and should be discussed separately.

	QC
	Does the agreement intend to propose CLI reusing CSI report framework and separate CLI report framework will be excluded? We are okay to reusing but would like to clarify.

In addition, we don’t understand how L1 measurement and reporting for inter-cell BM is related to CLI?

	Nokia/NSB
	We support re-using the CSI report framework for L1 UE-to-UE co-channel CLI measurements. We would like to ask for clarification on the second sentence of the proposal.

	IDC
	Similar question as other companies about the relation of this topic to inter-cell beam management.

	ZTE
	It is not clear to us how to perform inter-cell beam management here. More clarification is needed.

	Huawei, Hisilicon
	In our view, CSI report framework can be reused as the baseline for CLI measurement and reporting mechanism. In addition, some enhancements are needed, for example, the priority of CLI reports relative to current CSI reports, the trigger mechanism of semi-persistent, aperiodic CLI reports, etc. The L1 measurement and reporting for inter-cell beam management is not clear to us. So we propose the following modifications:
Moderator Proposal #21-3 
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, the CSI report framework can be considered for the study. The L1 measurement and reporting for inter-cell beam management can be also considered. 
1. The priority of CLI reports relative to current CSI reports;
2. The trigger mechanism of semi-persistent, aperiodic CLI reports;
3. How to reduce the CLI measurements/reports and improve the measurement efficiency)







3.1.2 Coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling 
Summary
2-1. Details of coordinated scheduling for time/frequency resources 
Support: 
· Huawei (semi-static coordinated scheduling, dynamic coordinated scheduling)
· CATT (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.)
· Apple (Study feasibility and benefit of R17 IAB solutions for coordinated scheduling between gNBs, Desired and/or prohibited beams, associated with SBFD slots/symbols, Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols)

2-2. Relevant information exchange (if needed) 
Support: 
· Huawei (At least DL/UL resource blanking/reservation/muting including time/frequency resource can be studied.)
· Intel (User selection information, DL/UL resource blanking/reservation/muting, scheduled PRBs, subbands)
· CMCC (For coordinated scheduling for inter-UE intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., CLI-SRS resource configuration, the request for scheduling avoidance of the aggressor UE (associate with certain CLI-SRS index) at certain pre-configured resources in time/frequency domain)
· Qualcomm (Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.)


Proposal
Moderator Proposal #22-1 
Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.

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

	Support
	Sony, QC, LG

	Not support
	Samsung, Intel, ZTE, Huawei, HiSilicon




	Companies
	Views

	Samsung
	We have concerns about the proposed use of OTA signalling for inter-UE CLI mitigation. No use case for OTA has been shown so far where gNB-side BH signalling would not meet expected latency requirements. OTA signalling would result in much specification effort, e.g., signal design and demodulation performance.

	Sony
	I assume this is OTA gNB-gNB signalling.  Only way for a fast info exchange is OTA between gNB-gNB for gNBs that are not co-site.

	Intel
	We share view from Samsung that OTA signalling is complicated to be supported. 

	Nokia/NSB
	We prefer to study first the benefits of such scheme. We should consider the limitations of the backhaul when information exchange between gNBs is required in a slot/TTI basis.

	ZTE
	It is not clear what “scheduling information for time/frequency resources and corresponding UE information” refers to. If it is dynamic scheduling information, we are not sure how gNB can exchange these info.

	Huawei, Hisilicon
	Can moderator provide more details on OTA or BH signalling?  Does OTA signalling mean UE exchange scheduling information via air interface, e.g., sidelink? In our view, this scheme is not preferred. Because, the time/frequency resource allocation is always scheduled by gNB, so it is meaningless for UE-UE information exchange via OTA.

	vivo
	The ‘corresponding UE information’ needs more clarification.






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

Summary
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.)
· InterDigital (Consider preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs. Consider CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.)
· Panasonic (Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI. UE-to-UE reporting for spatial domain coordination using L1 or L2 reporting should be studied.)
· 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. IAB framework can be extended to gNB SBFD/D-TDD for gNB to indicate restricted UE beam/panel. Inter-UE CLI can be mitigated by configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding codebook)
· CEWiT, Reliance Jio (Mechanism to enable transmit beam null-forming by aggressor UE towards the direction of victim UE for UE-to-UE CLI management is supported.)

3-2. Relevant information exchange (if needed) 
Support: 
· Huawei (CLI strength of beam pair (RSRP, RSSI) that is over threshold A/below threshold B, Preferred/restricted beams between UEs, Preferred Tx beams of candidate scheduled aggressive UE and preferred Rx)
· Spreadtrum (Beam information sharing is essential. Beam specific CLI resource could be considered for handling UE-UE CLI.)
· InterDigital (To better evaluate directional interference especially in FR2, beam specific CLI resource could be considered, CLI mitigation aspects in spatial domain coordination by determining beam pairing)
· Intel (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)
· CMCC (victim UE can report the recommended beams along with the CLI measurement results.)


Proposal
Moderator Proposal #23-1 
For the study of UE-to-UE co-channel CLI handling based on spatial domain coordination method, consider beam information sharing such as preferred/non-preferred beams between UEs.


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

	Support
	QC, Panasonic, IDC, Huawei, HiSilicon, vivo

	Not support
	Samsung, LG




	Companies
	Views

	Samsung
	As we commented earlier in RAN1#110bis-e/#111, we see the potential usefulness of UE Tx side beam coordination for CLI handling as limited for FR1 due to UE antenna design. UE-to-UE CLI much less impacts system-level performance than gNB-to-gNB for many TDD deployments because of UE distribution. gNB scheduling can account for DL spatial domain coordination when UE-based L1/L2 CLI reporting with spatial domain reporting is available.

	Sony
	Seems complex to coordinate and signal.  But OK to study.

	Intel
	In additional to preferred/non-preferred beams which is from victim to aggressor, we may consider intended beams or beam nulling information which is from aggressor to victim 

	Nokia/NSB
	We do not support if the intention of the proposal is to support exchange of information on preferred/non-preferred beams between UEs. We are open to consider indication of the UE preferred/non-preferred beams to the serving gNB.

	QC
	Is this sharing between gNBs – not between UEs? We are okay to study in general.

	Panasonic
	We support if victim UE reports the preferred/non-preferred beams to gNB. (We do not support if this proposal intends to exchange information between UEs.)

	LG
	It is our understanding that the proposal is based on the assumption that beam-based CLI measurement and report distinguishing aggressor UE is enabled since the preferred/not-preferred Tx beam should be based on aggressor UE-specific CLI measurement to avoid CLI. So it can be discussed after agreeing on CLI measurement.

	IDC
	Support the proposal for the victim UE to report the preferred and non-preferred beam pairs with an aggressor UE to the gNB. 

	ZTE
	Similar question as Qualcom.

	Huawei, Hisilicon
	Considering that number of transmitting antennas of FR1 UE is small, the performance gain of coordinated beamforming is limited and the UL performance would be affected. Thus, coordinated beamforming may be not suitable for UE-to-UE CLI handling in FR1. In FR2, spatial domain coordination can be studied. We propose the following modification:
Moderator Proposal #23-1 
For the study of UE-to-UE co-channel CLI handling based on spatial domain coordination method in FR2, consider beam information sharing such as preferred/non-preferred beams between UEs.




3.1.4 UE and gNB transmission and reception timing 
Summary
Whether study of UE and gNB transmission and reception timing is necessary or not
Support: 
· 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.)
· Sony (Study potential timing information that a gNB can provide to a victim UE that would aid the victim UE in time sychronising with an aggressor UE for SRS measurements.)
· 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.)
· Apple (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.)
· 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.)
Not support/Deprioritize:
· Huawei (The current timing scheme for UE-to-UE CLI measurement may be sufficient.)
· vivo (Timing alignment between aggressor UE and victim UE is deprioritized in Rel-18 dynamic/flexible TDD.)
· Xiaomi (The misalignment between CLI-RS arrival timing and DL timing at victim UE side can be handled by UE implementation. The simultaneous reception of multiple SRSs from different aggressor UEs from same serving cell for CLI measurement can be realized by gNB scheduling.)


3.1.5 Power control based solution

Summary
Whether study of UL power control based solution is necessary or not
Support: 
· InterDigital (Study power-control based mechanisms for UE-to-UE CLI mitigation)
· ZTE (The unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling.)
· Intel (study potential power control enhancement to enable dynamic UL power reduction. Consider a common UL PC framework.)
· 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.)
· NOKIA (Study autonomous adjustments of the aggressor UE transmit power to re-duce the UE-to-UE CLI)
· WILUS (study UL power control-based solution for UE-to-UE CLI handling based on L1/L2 UE-to-UE CLI measurement and reporting at aggressor UE side.)
Not support/Deprioritize:
· OPPO (Existing power control mechanism with separate open loop power control parameter (e.g. P0) can be reused for UL transmissions with CLI and without CLI.)
· CATT (The trade-off of UL power control should be carefully evaluated.)
· Apple (Reuse existing signaling and procedure to manage for UE-to-UE CLI by UL power control mechanism.)

Whether study of DL power control based solution is necessary or not
Support: 
· InterDigital (Study issues related to gNB’s transmission power backoff/adjustment.)
· Apple (Further study the feasibility, and impacts to legacy UE, for DL power adjustment)

3.2 2nd Round Discussion
3.2.1 UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

Discussion Topic#1: Performance Metric
Discussion Topic#2: Measurement Resource
Discussion Topic#3: Reporting framework
Discussion Topic#4: Assumption for measurement (i.e., QCL-D condition, Rx timing) 

Moderator Proposal #21-1 
For L1/L2 based UE-to-UE CLI measurement, RSRP and RSSI can be considered as baseline metrics for further RAN1 study.


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

	Support
	Samsung, Sony, Intel, Xiaomi, NTT DOCOMO, Nokia/NSB, QC, Lenovo, Panasonic, LG,TCL, IDC, ZTE, Huawei, HiSilicon, vivo,New H3C

	Not support
	



	Companies
	Views

	Xiaomi
	RSRP and RSSI have been adopted for L3 based UE-UE CLI measurement currently. For L1 based UE-UE CLI measurement, RSRP and RSSI can be reused as they can be used to reflect the level of UE-UE CLI in nature.

	QC
	Will the metrics be used for L2 based CLI measurement too?

	Huawei, Hisilicon
	We are OK for RSRP and RSSI measurement, as discussed in Rel-16.  We would like to propose a slight update:
Moderator Proposal #21-1 
For L1 based UE-to-UE CLI measurement, the L1 based RSRP and RSSI can be considered as baseline metrics for further RAN1 study.




Moderator Proposal #21-2 
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of mesuremnet resource can be studied.  
FFS: other resource can be considered. 


Spatial domain (QCL-D), Measurement and reporting (Subband) in 3rd round discussion


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

	Support
	Samsung, Sony, Intel, Xiaomi, NTT DOCOMO, Nokia/NSB, QC, Lenovo, Panasonic, LG, TCL, IDC, ZTE, Huawei, HiSilicon, vivo,New H3C

	Not support
	




	Companies
	Views

	QC
	Support the proposal in general.
May clarify further that “resource for subband measurement” is for subband based CLI measurement or for SBFD specific subband CLI measurement. Also, subband configuration is mainly for a report. 

Moreover, we prefer to have a separate agreement to study the spatial domain enhancement which is an important area to study and may be common for L1/L2 and existing L3 CLI measurement, e.g. UE Rx beam QCL type D configuration.

	IDC
	Support the proposal in general. Examples for the further enhancements could be added such as 
· Subband-based/frequency-selective CLI measurement and reporting.
· Differential CLI measurement and reporting (CLI different between edge-bands and middle bands).
Directional CLI measurement (beam based).

	ZTE
	Only wideband CLI measurement and reporting is supported in Rel-16 CLI. It may fail to reflect the changes of interference in different frequency resources. So at least CLI measurement in DL subband should be supported, through which the non-uniform CLI can be obtained. In addition, CLI measurement in UL subband can also be considered in order to identify the aggressor identity. 

	Huawei, Hisilicon
	We are ok for this proposal.

	Spreadtrum
	Agree with QC to separate spatial domain enhancement with L1/L2 mesurement




Moderator Proposal #21-3 
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of following the benchmark measurement and report framework.
· CSI framework can be as a baseline.
· Rel-18 L1 measurement and reporting for inter-cell beam management can be considered.


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

	Support
	Samsung, Intel, Xiaomi, NTT DOCOMO, QC, Panasonic, LG, TCL, IDC, vivo,New H3C

	Not support
	




	Companies
	Views

	Sony
	For clarification, is this proposal considering reporting CLI in CSI report?

	Xiaomi
	We are generally fine with considering CSI report framework. Actually, the procedure of CSI reporting can be reused with extension of CSI reporting, i.e., UE-to-UE CLI information is regarded as CSI. As for the inter-cell beam management, we think it is a separate topic and should be discussed separately.

	QC
	Does the agreement intend to propose CLI reusing CSI report framework and separate CLI report framework will be excluded? We are okay to reusing but would like to clarify.

In addition, we don’t understand how L1 measurement and reporting for inter-cell BM is related to CLI?

	Nokia/NSB
	We support re-using the CSI report framework for L1 UE-to-UE co-channel CLI measurements. We would like to ask for clarification on the second sentence of the proposal.

	IDC
	Similar question as other companies about the relation of this topic to inter-cell beam management.

	ZTE
	It is not clear to us how to perform inter-cell beam management here. More clarification is needed.

	Huawei, Hisilicon
	In our view, CSI report framework can be reused as the baseline for CLI measurement and reporting mechanism. In addition, some enhancements are needed, for example, the priority of CLI reports relative to current CSI reports, the trigger mechanism of semi-persistent, aperiodic CLI reports, etc. The L1 measurement and reporting for inter-cell beam management is not clear to us. So we propose the following modifications:
Moderator Proposal #21-3 
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, the CSI report framework can be considered for the study. The L1 measurement and reporting for inter-cell beam management can be also considered. 
1. The priority of CLI reports relative to current CSI reports;
2. The trigger mechanism of semi-persistent, aperiodic CLI reports;
3. How to reduce the CLI measurements/reports and improve the measurement efficiency)


	Spreadtrum
	We are OK with reusing CSI framework and adding CLI information to CSI report. Also want more information about inter-cell beam management.

	LG
	We are okay for the proposal for the down selection and our preference is option 1.

	Sony
	Based on FL explanation in the offline session, it seemed the 2nd sub-bullet is to cater for event triggered L1 report.  Since there were some concerns with using a Rel-18 feature that is still being discussed on a Rel-18 SI, perhaps we can simple state that there can be enhancements to the CSI framework to include event triggers, e.g.:

For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of following the benchmark measurement and report framework.
· CSI framework can be as a baseline.
· Enhancement to CSI framework to include event triggered based reporting
· Rel-18 L1 measurement and reporting for inter-cell beam management can be considered.






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

Discussion Topic#1: Which information is required to be exchanged between gNBs for UE-to-UE CLI handling
· Scheduling information (e.g., long-term, short-term

Moderator Proposal #22-1 
Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation UE-to-UE co-channel CLI handling.
· FFS: Whether long-term or short-term information
· FFS: Whether semi-persistent scheduling or dynamic scheduling information
· FFS: Whether muted time/frequency resource 



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

	Support
	Sony, QC, LG

	Not support
	Samsung, Intel, ZTE, Huawei, HiSilicon, Sony




	Companies
	Views

	Samsung
	We have concerns about the proposed use of OTA signalling for inter-UE CLI mitigation. No use case for OTA has been shown so far where gNB-side BH signalling would not meet expected latency requirements. OTA signalling would result in much specification effort, e.g., signal design and demodulation performance.

	Sony
	I assume this is OTA gNB-gNB signalling.  Only way for a fast info exchange is OTA between gNB-gNB for gNBs that are not co-site.

	Intel
	We share view from Samsung that OTA signalling is complicated to be supported. 

	Nokia/NSB
	We prefer to study first the benefits of such scheme. We should consider the limitations of the backhaul when information exchange between gNBs is required in a slot/TTI basis.

	ZTE
	It is not clear what “scheduling information for time/frequency resources and corresponding UE information” refers to. If it is dynamic scheduling information, we are not sure how gNB can exchange these info.

	Huawei, Hisilicon
	Can moderator provide more details on OTA or BH signalling?  Does OTA signalling mean UE exchange scheduling information via air interface, e.g., sidelink? In our view, this scheme is not preferred. Because, the time/frequency resource allocation is always scheduled by gNB, so it is meaningless for UE-UE information exchange via OTA.

	vivo
	The ‘corresponding UE information’ needs more clarification.

	New H3C
	Need clarify  the motivation of sharing these UE to UE information.

	Sony
	We would prefer that OTA is considered, i.e. as per original proposal but clarify that this is gNB-gNB OTA signalling and NOT UE-UE OTA signalling.

	Spreadtrum
	Please clarify whether the information exchange in this proposal is information exchange between gNBs or between UEs.





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

Discussion Topic#1: Whether multiple UL Tx beams per UE is assumed or not
Discussion Topic#2: Spatial domain coordination between aggressor UE and victim UE in a cell, or within two cells for multi-TRP operation 

Moderator Proposal #23-1 
For the study of UE-to-UE co-channel CLI handling based on spatial domain coordination method in FR2, consider beam information sharing such as preferred/non-preferred beams between UEs.


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

	Support
	QC, Panasonic, IDC, Huawei, HiSilicon, vivo, New H3C

	Not support
	Samsung, LG




	Companies
	Views

	Samsung
	As we commented earlier in RAN1#110bis-e/#111, we see the potential usefulness of UE Tx side beam coordination for CLI handling as limited for FR1 due to UE antenna design. UE-to-UE CLI much less impacts system-level performance than gNB-to-gNB for many TDD deployments because of UE distribution. gNB scheduling can account for DL spatial domain coordination when UE-based L1/L2 CLI reporting with spatial domain reporting is available.

	Sony
	Seems complex to coordinate and signal.  But OK to study.

	Intel
	In additional to preferred/non-preferred beams which is from victim to aggressor, we may consider intended beams or beam nulling information which is from aggressor to victim 

	Nokia/NSB
	We do not support if the intention of the proposal is to support exchange of information on preferred/non-preferred beams between UEs. We are open to consider indication of the UE preferred/non-preferred beams to the serving gNB.

	QC
	Is this sharing between gNBs – not between UEs? We are okay to study in general.

	Panasonic
	We support if victim UE reports the preferred/non-preferred beams to gNB. (We do not support if this proposal intends to exchange information between UEs.)

	LG
	It is our understanding that the proposal is based on the assumption that beam-based CLI measurement and report distinguishing aggressor UE is enabled since the preferred/not-preferred Tx beam should be based on aggressor UE-specific CLI measurement to avoid CLI. So it can be discussed after agreeing on CLI measurement.

	IDC
	Support the proposal for the victim UE to report the preferred and non-preferred beam pairs with an aggressor UE to the gNB. 

	ZTE
	Similar question as Qualcom.

	Huawei, Hisilicon
	Considering that number of transmitting antennas of FR1 UE is small, the performance gain of coordinated beamforming is limited and the UL performance would be affected. Thus, coordinated beamforming may be not suitable for UE-to-UE CLI handling in FR1. In FR2, spatial domain coordination can be studied. We propose the following modification:
Moderator Proposal #23-1 
For the study of UE-to-UE co-channel CLI handling based on spatial domain coordination method in FR2, consider beam information sharing such as preferred/non-preferred beams between UEs.

	Spreadtrum
	We have concern about the feasibility of the shared beam information considering the mobility of UE and the delay of gNB information exchange. 

	LG
	We share similar view with Nokia. We can support if the “preferred/non-preferred beams” in proposal is remained to be beams to serving gNB.





3.2.4 UE and gNB transmission and reception timing 


3.2.5 Power control based solution


3.3 3rd Round Discussion
3.3.1 [Open] UE-to-UE co-channel CLI measurement and reporting for UE-to-UE co-channel CLI handling

For discussion Topic#1 (Reference signal for CLI Measurement), three points are agreed. Continue to discuss about granularity of CLI measurement reporting, and UE assumption for CLI measurement. 
	Agreement
For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.


Moderator Proposal #21-2 (1): Measurement Resource
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  



Moderator Proposal #21-3 (1): Measurement/Reporting
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the following measurement and report framework.
· Use existing CSI framework as the baseline.
· Others are not precluded.





Moderator Proposal #21-3 (1)
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying narrower granularity of CLI measurement reporting.
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying narrower frequency granularity of CLI measurement reporting.


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

	Support
	Sony, Xiaomi, Panasonic

	Not support
	




	Companies
	Views

	New H3C
	The motivation of this proposal  isn’t clear and proponent need clarify it.

	Sony
	Just to confirm my understanding, the granularity here refers to frequency granularity?  If that is the case then we can support and suggest to clarify it, i.e.:

For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying narrower frequency granularity of CLI measurement reporting


	TCL
	The narrower granularity is not clear to us.

	vivo
	This proposal needs more clarificaition.

	Xiaomi
	Support it. May be subband reporting is clearer, i.e.,
         
                For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying subband reporting for CLI measurement.

	WILUS
	Clarification on narrower granularity seems necessary. Does it mean resource granularity in frequency? 

	Panasonic
	We also think that this proposal needs more clarificaition. We agree with Sony’s modification.

	FL
	The motivation of this proposal is that the strength of UE-to-UE CLI is frequency-selective, but one measurement result which is averaged in the frequency domain is reported by victim UE.  




Moderator Proposal #21-4 (1)
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of enhancement of UE assumption for CLI measurement (e.g., QCL-D, reception timing).

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

	Support
	

	Not support
	




	Companies
	Views

	New H3C
	The motivation of this proposal   isn’t clear and proponent need clarify it.

	TCL 
	Is the receptiong timing refer to time window for measurement?

	vivo
	This proposal needs more clarificaition. We support enhancement on spatial domain for CLI-RS configuration and measurement.

	Xiaomi
	Similar view with New H3C. The intention of this proposal needs to be clarified.

	FL
	In Rel-16 CLI handling WI, it is assumed that when an UE receives the DL signal/channel in an active BWP, the UE operates inter-UE CLI measurement. In this case, UE may assume same QCL condition for receiving both DL signal/channel from serving cell and UL signal/channel from inter-UE. 

The Rx beam of the UE may be well-matched for receiving the DL signal/channel from serving cell, but for the inference avoidance, the Rx beam may not be proper. If UE may assume two TCI sources (e.g., SSB/CSI-RS from serving cell, SRS from inter-UE) when UE may select Rx beam for receiving the signal/channel from two difference sources, received SINR of the UE would be improved. 

Hope the motivation of this proposal is clarified. 





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

3.3.3 [Close] Spatial domain coordination method for UE-to-UE co-channel CLI handling 


3.3.4 [Close] UE and gNB transmission and reception timing 


3.3.5 [Close] Power control based solution





4 Summary of discussion in RAN1#112
1 gNB-to-gNB inter-cell co-channel interference
1.1 gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling 
Discussion Topic#1: Reference signal for CLI Measurement 
· Whether SSB is CD-SSB or NCD-SSB.
Discussion Topic#2: Resource for RSSI-likely CLI measurement 
· DL Resource muting from aggressor gNB
Discussion Topic#3: Transmission timing at aggressor gNB and Reception timing at victim gNB 
· Measurement window for reception at victim gNB
· Window for transmission at aggressor gNB 
Discussion Topic#4: Measurement accuracy enhancement 
· UL Resource muting at victim gNB and UE

	Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.




1.2 Coordinated scheduling for time/frequency resources between gNBs 
Discussion Topic#1: Exchanging information between gNBs 
· SBFD related time/frequency resource
· Intended TDD UL-DL configuration 

	Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration


· Enhancement to intended TDD DL-UL configuration exchange




1.3 Spatial domain coordination method gNB-to-gNB CLI handling
Discussion Topic#1: DL Beam ID
· Reference Signal ID / Reference Signal Resource ID, 
Discussion Topic#2: Exchange the information between gNBs for spatial domain coordination 
· DL beam of aggressor gNB
· UL beam of victim gNB


	Agreement
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.



1.5 UE and gNB transmission and reception timing



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
Discussion Topic#1: Performance Metric
Discussion Topic#2: Measurement Resource
Discussion Topic#3: Reporting framework
Discussion Topic#4: Assumption for measurement (i.e., QCL-D condition, Rx timing) 

	Agreement
For L1/L2 based UE-to-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics.


Moderator Proposal #21-2 (1): Measurement Resource
For the study of L1/L2 based UE-to-UE co-channel CLI measurement, measurement resource for CLI-RSSI measurement as defined in Rel-16 and SRS resource for SRS-RSRP measurement as defined in Rel-16 can be considered. Enhancement of measurement resource can be studied.  



Moderator Proposal #21-3 (1): Measurement/Reporting
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the following measurement and report framework.
· Use existing CSI framework as the baseline.
· Others are not precluded.







5 Contact Person
Please provide the information of the contact person for the purpose of discussion facilitation
	Company
	Name
	Email address

	TCL Communication Ltd. 
	Shahid Jan
	shahid.jan@tcl.com 

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	Lenovo
	Yuantao Zhang
	zhangyt18@lenovo.com

	New H3C
	Lei Kong
	kong.lei@h3c.com

	Samsung

	Marian Rudolf
Kyungjun Choi
	m.rudolf@partner.samsung.com
kyungj.choi@samsung.com

	Vivo
	Na Li
	Lina5g@vivo.com

	NTT DOCOMO
	Daisuke Kurita
	kuritad@nttdocomo.com

	Ericsson
	Stephen Grant
	stephen.grant@ericsson.com

	Xiaomi
	Yajun Zhu
	zhuyajun@xiaomi.com

	QC
	Emily Zhang
	qiaz@qti.qualcomm.com

	Spreadtrum
	Shuai Zhang
	Shuai.Zhang6@unisoc.com

	OPPO
	Wenfeng Zhang
	zhangwenfeng@oppo.com

	LG
	Jaenam Shim
	jaenam.shim@lge.com

	Nokia/NSB
	Quang Nhan
	nhat-quang.nhan@nokia.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

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

	ZTE
	Xingguang WEI
	wei.xingguang@zte.com.cn 




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

	Company
	Description

	Huawei, HiSilicon [1]

	[bookmark: _Hlk118735981]Proposal 4: Consider the potential enhancement to NZP CSI-RS for gNB-to-gNB channel measurement in FR1 for coordinated beamforming.
Proposal 5: 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 6: Study gNB-to-gNB channel measurement resource management, coordination, and configuration by OAM.
Proposal 7: Beam sweeping among multiple gNBs should be studied for beam pairing.
Observation 4: Different uplink blank/muting resources can be used to measure spatial characteristics of gNB-to-gNB CLI caused by various DL signals and to avoid cross link interference.
Observation 5: Uplink resources muting pattern can be different for various DL channel(s)/signal(s).
Proposal 8: 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 9: UE non-transparent uplink muting resources is supported for cross link interference measurement and avoidance.


	New H3C Technologies [2]
	Observation1: SSB can be considered as a candidate, but using SSB for CLI measurement is not enough for the case that the bandwidth is larger than 20MHz.
Observation2: DMRS of PDCCH or DMRS of PDSCH is not a good candidates for the CLI measurement because either the bandwidth restriction or the overload of information exchange.

For example, the physical cell ID together with the CSI-IM resource ID. Note that, CSI-IM is a zero power CSI-RS resources.
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 or semi-persistent.

In case of several aggressor gNBs, the CSI-IM configurations of the different gNBs should be different, in other words, the resource location of the CSI-IM should not be configured in the same RE, so the aggressor gNB can calculate the CLI from different aggressor gNBs. To achieve this, the CSI-IM configuration information should be exchanged between different aggressor gNBs and victim gNBs, for instance, by Xn interface.
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.

The CLI measurement using the CSI-IM have one drawback: the aggressor gNB should transmit other DL data, typically PDSCH, together with the CSI-IM.
The victim gNB cannot measure the CLI from the aggressor gNB correctly.
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.

In order to measure all those signals, the victim gNB have to measure those signals all the time, which will increase the energy consumption of the victim gNB. In this case, a measurement window can be configured by the central controller, and delivered to both aggressor gNBs and victim gNBs.
Proposal 4； A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.

[image: ]
Figure 2. CLI measurement window

Exchanging CLI measurement result between gNBs
Proposal 5: The CLI report including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.

Measurement quantities for gNB-to-gNB CLI measurement and exchanging
Proposal 10: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP


	TCL [3] 
	CD-SSB / NCD-SSB
CD-SSB may provide more specific information about the aggressor gNB, therefore CD-SSB may be a good candidate for gNB-to-gNB CLI measurement.
Observation 1: CD-SSB may provide more specific information about the aggressor gNB to measure the gNB-to-gNB co-channel CLI. 

the agreed candidates for gNB-to-gNB CLI measurement are the existing DL reference signals, which is transmitted to the UE side, and it may not be used directly by the neighbor gNB to measure the gNB-to-gNB co-channel CLI. For instance, the neighbor gNBs may use the NZP CSI-RS or SSB to measure the channel interference of the gNBs and its serving UEs, and exchange this information with each other. 
Observation 2: The NZP-CSI-RS or SSB to measure the gNB-to-gNB CLI may not be used directly to measure the gNB-to-gNB co-channel CLI.
Proposal 1: The procedure of gNB-to-gNB co-channel CLI measurement based on the NZP CSI-RS and CD-SSB can be further studied. 


	Spreadtrum [4] 

	The reference signal for mobility measurement is either CSI-RS or SSB, and there is no further distinguishing between CD-SSB and NCD-SSB. Similarly, for inter-gNB CLI measurement both CD-SSB and NCD-SSB can be utilized.

Proposal 1: Both CD-SSB and NCD-SSB can be used for inter-gNB CLI measurement. 
Proposal 2: Aperiodic or on-demand gNB CLI measurement/report could be further investigated for inter-gNB CLI handling.


To alleviate inter-gNB CLI issue, muting scheme is an effective scheme which has already been executed for PRS transmission. Similarly, for handling inter-gNB CLI issue, muting scheme can also be applied for downlink/uplink transmission. Specifically, pseudo-sequence based muting scheme may be favorable. Pseudo-sequence based interference management has already been adopted for the topic of MIMO SRS interference randomization in Rel-18. Besides, the transmissions that can be applied muting operation can be further discussed.

Proposal 3: Support to use pseudo-sequence based muting scheme for inter-gNB CLI handling


	OPPO [5]

	Proposal 1: A CLI-RSSI-alike resource, i.e. defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset, can be used for gNB-to-gNB CLI measurement.
Proposal 2: RAN1 targets to support L1 gNB-to-gNB CLI measurement.
·  L1-based RSRP/RSSI can be considered;
· L1 gNB-to-gNB CLI measurement reporting with timestamp is exchanged over Xn interface.


	InterDigital [6]

	The main motivation on the gNB-to-gNB co-channel CLI mitigation is to handle a CLI from an aggressor gNB’s DL signal impacting to UL reception at a victim gNB. CLI-RSSI type of measurement metric can be calculated according to the measured SS-RSRP or SS-RSSI, based on the received and detected SSB(s).
We believe that both CD-SSBs and NCD-SSBs can be used for CLI measurement.

Observation 1. Using CD-SSBs for gNB-to-gNB co-channel CLI measurement (e.g., during initial access) can result in reduced latency and efficient CLI mitigation.

For instance, a victim gNB can measure the CLI in multiple NCD-SSBs and determine the SSBs where the CLI is negligible as well as the SSBs where the measured CLI is higher than a limit. As such, after finding the SSBs with higher CLI, the victim gNB can request or measure only the NZP CSI-RS resources that are associated with those SSBs, for example based on QCL Type-D associations

Observation 2. Using NCD-SSBs for gNB-to-gNB co-channel CLI measurement can result in reduced latency and efficient CLI mitigation, where the victim gNB can measure only the NZP CSI-RS resources that are associated (e.g., QCL Type D) with SSB resources for which the measured CLI is higher than a threshold.
Proposal 1. Consider using both CD-SSBs and NCD-SSBs for gNB-to-gNB co-channel CLI measurement and CLI mitigation.


	ZTE, China Telecom [7]

	Proposal 2: For gNB-to-gNB co-channel CLI measurement, RSRP can be reported via the victim.
· Both NZP CSI-RS and SSB can be used as the reference signal for the RSRP measurement.
· Including both CD-SSB and NCD-SSB
· The existing measurement resource configuration for SSB/CSI-RS based RRM can be applied as baseline.
Proposal 3: For gNB-to-gNB co-channel CLI measurement, RSSI can be reported via the victim. 
· The existing configuration of RSSI measurement resource can be applied as baseline. 
Observation 1: The existing CSI-RS can be configured with up to 32 ports, which is not sufficient for the gNB-to-gNB co-channel channel measurement for gNBs equipped with 64 antenna ports in the practice.
Proposal 4: In order to perform the gNB-to-gNB co-channel channel measurement for CLI handling for gNBs equipped with 64 antenna ports, consider the following potential alternatives:
· Alt.1: Aggressor virtualizes the 64 antenna ports into 32 CSI-RS ports and obtains the 32-port CSI between aggressor and victim.
· Alt.2: Define NZP CSI-RS with up to 64 ports.
· Alt.3: Two 32-port CSI-RS resources are grouped together to measure the CSI between aggressor and victim, which is similar to the CSI-RS pairing defined in Rel-17 Multi-TRP CSI.


[bookmark: OLE_LINK8]Proposal 6: Regarding UL resource muting, UL rate matching/cancellation mechanism can be defined for more accurate gNB-to-gNB co-channel CLI and/or channel measurement. 
Proposal 7: DL rate matching can be performed by victim gNB around SSB or CSI-RS transmitted by aggressor gNB for gNB-to-gNB CLI and/or channel measurement. 
Proposal 8: Regarding DL/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). 

[image: ]
Figure-4: Rate matching resource determination


	vivo [8]

	[bookmark: _Ref111121660]Proposal 5: Assistance information exchange among multiple gNBs can be considered for gNB-to-gNB CLI handling, including measurement resources, measurement reports of RSRP/RSSI/beam, scheduling information, SBFD resource configuration (for SBFD CLI).


	xiaomi [9]

	Observation 3：The above procedure of the gNB-gNB measurement and reporting can be a starting point. 
Proposal 9:  Support periodic reporting for gNB-gNB CLI mitigation.
Proposal 10:  Both CD-SSB and NCD-SSB are sufficient for gNB-to-gNB CLI measurement.


	CATT [10]

	Proposal 1: Both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.
Proposal 2: Neighboring gNBs should exchange configuration information of SSB set and/or CSI-RS set (each SSB or CSI-RS in the set is associated with a specific beam) to enable beam level CLI measurement.
Proposal 3: Beam level measurement result and corresponding measurement resources should be exchanged among gNBs to achieve beam/spatial based CLI management.
Proposal 4: For UL transmission muting, both gNB scheduling based solution and rate matching based solution can be used.
Proposal 5: RSSI and RSRP can be considered as the gNB-gNB CLI measurement metric.


	NEC [11]

	Proposal 1: For SSB based gNB-gNB CLI measurements, prioritize use of CD-SSB. Further discuss the motivation for the use of NCD-SSB for gNB-gNB CLI measurements.
Proposal 2: Study aperiodic or semi-persistent CSI-RS along with periodic CSI-RS for gNB-gNB CLI measurements 
Proposal 3:  At least information on CSI-RS time/frequency configuration and beam association (e.g. via CSI-RS resource id) should be exchanged between gNBs for CLI measurement
Proposal 4: Define CLI sensitivity level as a measurement metric for gNB-gNB CLI measurements
Proposal 5: Support UL rate matching/puncturing procedures at least for CLI measurement based on CSI-RS
· FFS for SSB
Proposal 6: Support gNB-gNB reporting of measurement results of CSI-RS/SSB resource identifier with the highest L1-RSRP/L1-SINR/L1-RSSI.


	Panasonic [12]

	[bookmark: OLE_LINK1]Observation 1: Periodic RS (such as NZP CSI-RS and SSB) are not optimal for gNB-to-gNB CLI measurements. Using periodic RS without enhancements is wasteful and not easily scalable, especially for beam-based CLI measurement at FR2.
[bookmark: _Hlk127537564]Proposal 1: Study enhancements to periodic RS for resource efficiency, scalability, and flexibility of gNB-to-gNB CLI measurement. Consider gNB-specific patterns of RS transmission and CLI measurement.
[bookmark: _Hlk115355138]Proposal 2: Support per-beam inter-gNB CLI measurement and reporting to enable coordinated scheduling/beamforming. 
[bookmark: _Hlk115355135]Proposed 3: Support exchange of reference signal 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 RS resources.


	Lenovo [13]

	

	Sony [14]

	Proposal 1: For gNB-gNB CLI measurements, CD-SSB and NCD-SSB can be used and is up to the network configurations between gNBs whether one or both of them are used.
Observation 1: For UL transmissions, the UE needs to know which REs to mute.
Observation 2: RE muting may not be enabled for every UL/DL transmission.
Proposal 2: 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 3: The gNB dynamically enables/disables RE muting for an UL/DL transmission and if multiple RE patterns are configured, the gNB indicates which RE muting pattern to apply in the dynamic grant.
Observation 3: RE muting on REs containing RS from multiple gNBs may degrade the reliability of UL transmissions.
Proposal 4: RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.


	Ericsson [15]

	

	Intel [16]

	Observation 1
· For gNB-to-gNB CLI mitigation, the necessity of configuration of ZP CSI-RS or CSI-IM resources remains to be established.
Proposal 1
· For gNB-to-gNB CLI mitigation,
· In addition to NZP CSI-RS, both CD-SSB and NCD-SSB should be considered as candidates for CLI-RS resources. 
· The configuration on the time/frequency/sequence/spatial information on the CLI-RS needs to be exchanged between gNBs. 
· Measurement and reporting periodicity: at least periodic measurement resources and reporting are considered.
· 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.
· CD-SSB and NCD-SSB may be CLI-RS candidates at least for long-term CLI measurements.
· UL resource blanking to enable measurements at a victim gNB can be explicitly realized via existing mechanisms in NR, e.g., UL CI, SFI, etc., or implicitly based on gNB scheduling. 


	CMCC [17]

	[bookmark: _Hlk126674026]Proposal 6: For inter-gNB intra-subband CLI measurement and reporting, ZP CSI-RS, CSI-IM or RSSI resource can also be supported as measurement resource for interference strength measurement.
Proposal 7: For inter-gNB intra-subband CLI measurement and reporting, the transmission of different aggressor gNBs are coordinated on different RSSI resources/occasions in TDM/FDM manner.
[bookmark: _Hlk118300552][bookmark: _Hlk118300577]Proposal 8: 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.


	LGE [18]

	

	Samsung [19]

	Proposal 1: Xn/F1AP signaling is extended to indicate the NZP CSI-RS resource, SSB resources and DL muting patterns configured by the aggressor gNB for gNB-to-gNB CLI measurements by victim gNBs.
Proposal 2: gNB measurements for gNB-to-gNB CLI estimation based on NZP CSI-RS resources and SSB resources provided for gNB-to-gNB CLI measurements are left to implementation, i.e., no new NG-RAN measurement quantities are introduced.
Proposal 4: UL muting patterns, if needed, are left to gNB implementation using RB-level and symbol level scheduling gaps.

	Apple [20]

	

	Qualcomm [21]

	Proposal 35: Support to study the candidate’s solution for inter-gNB CLI other than “Advanced receiver” and “Sensing based mechanism”.

CLI measurement and reporting
Proposal 36: 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 37: RAN1 shall study whether to reuse existing access link RS (e.g. at least periodic NZP CSI-RS/SSB) or introduce a dedicated RS (e.g. at least periodic NZP CSI-RS/SSB) for gNB-to-gNB co-channel CLI measurement and/or channel measurement.
Proposal 38: For SSB serving as gNB-to-gNB co-channel CLI measurement and/or channel measurement RS, baseline proposal is to support the central NW can configure dedicated RS that is not used for access link for gNB-to-gNB CLI/channel measurement to guarantee TDMed CLI measurements across different gNBs to avoid Tx and Rx collisions.  
Proposal 39: For CSI-RS serving as gNB-to-gNB co-channel CLI measurement and/or channel measurement RS, baseline proposal is to support reusing access link CSI-RS for gNB-to-gNB CLI/channel measurement with the assumption that gNB can coordinate with neighbor gNBs and configure CSI-RS to guarantee the TDMed fashion measurement among different gNBs for gNB-to-gNB CLI/channel measurement.
FFS: Study the receiving timing of CSI-RS for gNB-to-gNB CLI/channel measurement
Proposal 40: Investigate how resources are used/configured: e.g. how inter-gNB CLI measurement RS Tx and Rx time window configuration per cell.
Proposal 41: Consider gNB HD/FD capability in the inter-gNB CLI RS Tx and Rx time window configuration.
Proposal 42: RAN1 to study whether to perform simultaneous Tx and Rx of CLI measurement RS for gNB-to-gNB CLI/channel measurement for SBFD capable gNB.
Proposal 43: 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 44: RAN1 to study inter-gNB CLI report contents.
Proposal 45: 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 46: Support RAN1 study exchanging the UL muting pattern among the gNBs.
Proposal 47: RAN1 will study report based inter-gNB CLI measurement and report free inter-gNB CLI measurement. 
Proposal 48: 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 49: 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 50: Inter-gNB CLI measurement RS can include transmitting cell ID and can be CDMed across multiple transmitting gNBs to save resource.
Proposal 51: OAM or CU can configure the inter-gNB CLI transmission parameters, including time/frequency location, sequence ID, beam info, periodicity.
Proposal 52: OAM or CU can configure the inter-gNB CLI monitoring parameters, including monitoring window location, beam info and periodicity.
Proposal 53: 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 54: Support to study beam hierarchy information exchange for inter-gNB CLI measurement via SSB and CSI-RS.
Observation 10: 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.


	NTT DOCOMO [22]

	Proposal 3: NZP CSI-RS and NCD-SSB are considered for gNB-to-gNB CLI measurement.
Proposal 4: Information for measurement window needs to be exchanged among gNBs via F1-AP.
Proposal 5: Information to be exchanged among gNBs should include spatial domain information.
Proposal 6: Necessity of UL muting resource indication should be discussed based on typical scenarios for gNB-to-gNB measurement. And if we find the necessity of UE UL muting, UL muting resource indication with small granularity in time/ frequency domain can be considered.


	Nokia, Nokia Shanghai Bell [23]

	Observation 1: In TDD, the network does not expect to perform simultaneous transmission and reception and therefore CLI measurements are not possible while transmitting downlink signals.
Observation 2: Using CD-SSBs for measuring CLI at the gNBs might require muting/skipping some of the CD-SSBs transmissions which ultimately impacts the UE information acquisition and/or UE measurements.
Proposal 1: NCD-SSBs can be considered as candidates for gNB-to-gNB CLI measurements.
Observation 3: A measuring gNB assumes that each of the SSBs within an SSB burst corresponds to different beam index in increasing order
Proposal 2: The aggressor gNB implicitly indicates the DL beam for SSB-based CLI measurements based on the SSB index. 
Proposal 3: The measuring gNB should be informed about the CLI-RS configuration over the Xn interface. This applies to both CLI-Rs candidates, the SSB-based and CSI-RS-based measurements.
Proposal 4: The gNB-to-gNB CLI measurements to follow a 2-step procedure where SSBs and CSI-RS are measured to obtain different levels of granularity on the measured CLI.
Proposal 5: For gNB-to-gNB co-channel CLI measurement, the RSRP should be used as baseline measurement metric
Proposal 6: Event-triggered reporting should be supported for gNB-gNB CLI measurements

Observation 4: The gNB performing the CLI measurements can apply rate matching / muting of UL resources to perform accurate measurements.
Proposal 7: Consider allowing CSI-RS transmission during the guard period symbols for conducting CLI measurements while not impacting the downlink spectral efficiency on the aggressor gNB

Observation 5: Existing DL RSs (e.g., CSI-RS) can be used for gNB-to-gNB CLI channel interference measurements.
Proposal 8: Signal UL muting patterns to UEs in the victim cell to enable interference channel estimation and cancellation schemes based on advanced receivers, potentially assisted through information exchange of the CLI aggressor characteristics over the Xn interface.
Observation 6: Link-level simulations show that UL muting helps improving the accuracy of the receiver estimation to suppress or cancel the interference


	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	Observation 12: Enhanced RIM-RS for gNB-to-gNB CLI measurement can handle the timing synchronisation error that exists between two gNBs.
Proposal 9: Support 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


	WILUS [26]
	· Proposal 1: RAN1 to study UE non-transparent UL muting for gNB-to-gNB CLI handling in terms of efficient resource utilization.
· FFS: UE behaviors on UL muting resource with respect to the UL signal/channel and PHY priority.





1.2 Coordinated scheduling for time/frequency resources between gNBs 

	Company
	Description

	Huawei, HiSilicon [1]
	Proposal 3: 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


	New H3C Technologies [2]
	

	TCL [3] 
	TDD operation and SBFD operation
For instance, if both the aggressor and victim gNBs perform dynamic TDD operation at the same time slots, they may need to exchange the dynamic TDD slots format only. On the other hand, if the aggressor gNB performs dynamic TDD operation and the victim gNB performs SBFD operation at the same time slots, they may need to exchange the dynamic TDD slots format as well as the DL and UL subbands information (i.e. the DL and UL subbands time and frequency location).  

Observations 3: For coordinated scheduling of time frequency resources between the gNBs, it may necessary to consider the relevant information exchange between the aggressor and victim gNBs. 
Observation 4: An aggressor gNB performing dynamic TDD operation may exchange slot format with its victim gNBs, and an aggressor gNB performing SBFD operation may exchange SBFD slot format as well as the starting and numbers of RBs assigned for each DL and UL sub-bands. 
Proposal 2: For coordinated scheduling of time frequency resources between the gNB, consider at-least the exchange of the following relevant information between the gNBs. 
· TDD slot format 
· SBFD slot format (time location of DL and UL subbands)
· The frequency location of DL and UL subbands 

Scheduling Adaptation


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

Observation 5: In coordinated scheduling for time frequency resources between gNBs, muting the DL RBs or blanking the UL RBs can reduce the effect of gNB to gNB co-channel CLI. 
Observation 6: In simultaneous implementation of dynamic TDD and SBFD operation at a gNB and its neighbor gNB the following scheduling adaptation techniques can reduce or avoid the gNB to gNB co-channel CLI. 
· Each gNB can assign a time window to the dynamic TDD operation and a time window to the SBFD operation. 
· Allocating the same numbers of slots or symbols in the time windows assigned to the dynamic TDD or SBFD operation across the neighbor gNBs. 

Proposal 3: For coordinated scheduling of time frequency resources between gNBs for gNB to gNB co-channel CLI handling, consider at least the following. 
· RB based UL and DL Resource muting 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. 


	Spreadtrum [4] 

	

	OPPO [5]

	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.


	InterDigital [6]

	

	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	[bookmark: _Hlk118478874]Proposal 11: The RMP can be considered with potential enhancement to support UL reserved resource indication.


	CATT [10]

	Proposal 6: 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


	NEC [11]

	Proposal 7: 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 


	Panasonic [12]

	[bookmark: _Hlk115355161]Proposal 8: To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams.
[bookmark: _Hlk115355165]Proposal 9: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
[bookmark: _Hlk115355168]Proposal 10: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 


	Lenovo [13]

	

	Sony [14]

	Observation 4: Since the backhaul among gNBs has high latency, exchanging information between gNBs via the backhaul for coordinated scheduling has limited benefit in dynamic scheduling at each of the gNBs.
Proposal 5: Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.
Observation 5: Signalling of information on Slot & Subband Format between gNBs is beneficial for coordinated scheduling.
Proposal 6: The gNB-gNB RS is used to indicate the Slot & Subband Format of the gNB transmitting the RS.
Observation 6: Since URLLC traffic has ultra-low latency, the gNB may need to schedule a URLLC transmission in a slot even if the gNB is aware that that slot suffers from CLI.  It is therefore beneficial that an aggressor gNB is aware of the L1 priority of a victim gNB’s transmission.
Proposal 7: The gNB-gNB RS is used to indicate L1 priority of a scheduled transmission.
Observation 7: In a sensible network, one gNB does not force another gNB to stop its transmissions/receptions since if every gNB forces every other gNB to blank/restrict its resources, then the entire network would fail to function.
Observation 8: If the backhaul (X-interface) is used to signal the resources for blanking/restriction, then a gNB can only promise to blank/restrict resources on some distant future slots, since the backhaul (X-interface) is slow.
Observation 9: It is not practical for one gNB to promise another gNB that it would blank/restrict its resources in some distant future slots, since the traffic/scheduling at each gNB occurs dynamically.
Proposal 8: 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?


	Ericsson [15]

	

	Intel [16]

	Proposal 2
· For coordinated scheduling for gNB-to-gNB CLI mitigation, 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.


	CMCC [17]

	Proposal 9: 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.
Proposal 10: For spatial domain coordination for inter-gNB intra-subband CLI handling, 
· The SSB/CSI-RS resource index can be used as DL beam indication;
· [bookmark: _Hlk126673863][bookmark: _Hlk126673878]victim gNB can exchange the SSB/CSI-RS resource index as the preferred/restricted DL beam indication.


	LGE [18]

	

	Samsung [19]

	Proposal 3: Adaptation of gNB scheduling based on gNB-to-gNB CLI estimation is handled by the gNB implementation or OAM.

	Apple [20]

	

	Qualcomm [21]

	Proposal 55: Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-gNB CLI mitigation.
Proposal 56: Support coordinated scheduling on DL Tx restriction on UL resources between cells.
Proposal 57: RAN 1 study semi-static or dynamic coordinated scheduling for inter-gNB CLI mitigation.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	




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


	Company
	Description

	Huawei, HiSilicon [1]
	Observation 1: gNB-to-gNB instant channel is needed for gNB-gNB beam nulling to suppress the cross link interference. 
Proposal 1: Study the feasibility and performance of beam nulling for gNB-to-gNB CLI suppression including how to obtain accurate channel measurement between gNBs.
Proposal 2: Study the performance of beam coordination for gNB-to-gNB CLI suppression in FR2 and the solutions for gNB-to-gNB beam pairing considering the following
· 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.


	New H3C Technologies [2]
	Measurement configuration
Proposal 6: The beam information exchange can be handled by a central controller. The information consists of gNB ID+CLI measurement configuration. For CSI-RS used for CLI measurement, a dedicated indication is introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource.

Exchanging measurement result between gNBs
Proposal 7: All the CLI results of all beams should be reported in full report mode, while preferred beam set and restricted beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report.
Proposal 8: The central controller determines the restricted beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the restricted beam for one aggressor gNB should not exceed a maximum number.
Proposal 9: A restriction window can be introduced, where the aggressor gNB cannot use the restricted beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset.


	TCL [3] 
	Proposal 4: Consider the information exchange of the preferred/restricted DL and UL beams of the aggressor and victim gNBs with each other, based on the beam ID and TCI state. 


	Spreadtrum [4] 

	Basically, we are fine to allow beam coordination among gNBs, e.g., preferred/non-preferred beams. Similar coordination procedure can be found in the topic of inter-UE coordination of Rel-17 sidelink, where other UEs can recommend prefer/non-prefer resources to a UE. The usage of preferred/non-preferred beams can be left for network implementation. 

Proposal 4: Information concerning preferred/non-preferred beams can be shared among gNBs.


	OPPO [5]

	

	InterDigital [6]

	Upon the beam sweeping and measuring the CLI, the victim gNB can identify the beam pairs that include the beam at the victim gNB and the beam from the aggressor gNB (e.g., based on SSB index or CRI) based on the measured CLI.

Observation 3. The gNB-to-gNB co-channel CLI mitigation can be based on spatial domain coordination, where the CLI measurement can be based on beam sweeping at both victim and aggressor gNBs.
Proposal 2. Consider using spatial domain coordination for gNB-to-gNB co-channel CLI measurement and mitigation, where the victim gNB measures beam-swept CLI and sends, to the aggressor gNB, information on the SSB index or the CRI of the aggressor beams with the highest or lowest CLI in addition to the measured CLI.


	ZTE, China Telecom [7]

	Proposal 9: Spatial domain coordination can be considered by aggressor gNB for handling gNB-to-gNB CLI, e.g., 
· Some spatial domain information related to interference channel can be exchanged from victim to aggressor, such as, index of high-interference beam, channel state information, 
· Avoidance of high-interference beam in specific time/frequency domain resource, 
· Adjusting the beamforming of the DL transmission by considering the channel state information of the interference channel, e.g., beam nulling. 


	vivo [8]

	[bookmark: _Ref127292614][bookmark: _Hlk126656835][bookmark: _Hlk127285597]Proposal 6: For spatial domain coordination, the SSB number or CSI-RS configuration can be exchanged among gNBs for CLI measurement/reporting and the corresponding time/frequency resources with the SSB number or CSI-RS configuration can be exchanged among gNBs for CLI management.


	xiaomi [9]

	

	CATT [10]

	Proposal 7: Each measurement resource associates with specific beam and measurement resource ID can be used for DL beam indication. 


	NEC [11]

	

	Panasonic [12]

	[bookmark: _Hlk115355143]Proposal 4: Support reference signal configuration and inter-gNB signaling for aggressor gNB to inform other gNBs in the vicinity of beam-specific interference.
[bookmark: _Hlk115355151]Proposal 5: Support aggressor gNB indicating restrictions on using high-interference beams to victim gNBs.
[bookmark: _Hlk127537581]Proposal 6: Support victim gNB sending feedback to aggressor gNB on high-interference beams.
[bookmark: _Hlk127537585]Proposal 7: Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.


	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	Proposal 3
· For spatial domain coordination for gNB-to-gNB CLI mitigation, 
· The intended Tx/DL beams or beam nulling information of aggressor gNB can be signalled from the aggressor gNB to the victim gNB. 
· The preferred/not-preferred Tx/DL beams of the aggressor gNB can be signalled from victim gNB to the aggressor gNB. 
Proposal 4
· For spatial domain coordination for gNB-to-gNB CLI mitigation, Tx/DL beams can be defined by the QCL relationship of a CLI-RS resource and can be identified by reference to the CLI-RS resource that may include NZP CSI-RS or (N)CD-SSB of an aggressor gNB.


	CMCC [17]

	

	LGE [18]

	Proposal 1. For spatial domain enhancement of gNB-to-gNB CLI handling, DL Tx beam information can be exchanged for consistency with A.I. 9.12.
Proposal 2. Reference signal ID can be used for beam information exchange between gNBs.
Proposal 3. It is desirable that beam information of gNB(s) is shared rather than provided from aggressor to victim or victim to aggressor gNB.
Proposal 4. Spatial domain information exchange of gNB-to-gNB CLI handling is targeting to CLI mitigation after gNB-to-gNB CLI occurrence rather than preventing.



	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	Proposal 58: 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 59: DL beam or DL beam indication can be represented via SSB index/ID with associated PCI sequence ID/cell ID info or via CSI-RS resource ID # with associated scrambling sequence ID/cell ID for inter-gNB co-channel CLI management.
Proposal 60: If measurement CLI RS is configured with RS resource repetitions e.g. to allow victim gNB to scan different gNB Rx beams, then DL beam or DL beam indication can be represented via CSI-RS resource ID # plus repetition # with associated scrambling sequence ID / cell ID for inter-gNB co-channel CLI management.
Proposal 61: Support RAN1 to prioritize the study of example 2 in spatial domain coordination agreement for inter-gNB co-channel CLI management.
Proposal 62: Support to investigate measurement periodic or event triggered report with contents of allowed/disallowed (recommended/restricted) beams. 
Proposal 63: Support to investigate related resources and corresponding required power backoff per allowed/disallowed beam. 
Proposal 64: 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 65: 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 66: 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.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	Observation 9: In scenarios where aggressor gNBs are using static DL-heavy TDD frame configurations, the victim gNB should measure the complex channel matrix and report it back to the aggressor for future precoding matrix adaptation/beam-nulling.
Observation 10: Applying restrictions of a large set of the downlink beams might results large downlink performance degradation on the aggressor gNB.


	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	



1.4 Advanced receiver 

	Company
	Description

	Huawei, HiSilicon [1]
	

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	

	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	

	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	

	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	Proposal 9: 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). 


	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	



1.5 UE and gNB transmission and reception timing 

	Company
	Description

	Huawei, HiSilicon [1]
	Observation 2: In current specification, the UL signal and downlink interference can be aligned (within CP) when proper TAoffset is configured and/or proper overall timing of victim cell is applied. The necessity of further enhancement of UE and gNB transmission and reception timing is not clear.


	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	

	ZTE, China Telecom [7]

	
[image: ]
Figure-3: Timing difference between different gNBs




Figure-2: Timing difference showed via a field test

A field test has been carried out to show the issue of timing difference. A reference signal occupying symbol 9/10/11/12 is transmitted from the aggressor to victim. As shown in Figure-2, when the victim performs reception, it is clear that the signal is not aligned with the symbol boundary of the victim base station and the gap is larger than the cyclic prefix. 

Observation 2: Based on the field test, a clear timing difference is observed between the symbol boundary and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.
Proposal 5: RAN1 further discusses the potential issue and solution for the timing difference observed between the symbol boundary and the arrival time of the reference signal received at the victim for gNB-to-gNB co-channel CLI measurement and/or channel measurement.

	vivo [8]

	

[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

Proposal 7: Transmission and reception timing adjustment can be supported in Rel-18 dynamic/flexible TDD to accurately estimate interference channel and effectively suppress CLI from aggressor gNB. 
[bookmark: _Ref110953034][bookmark: _Ref115193673][bookmark: _Hlk126658722]Proposal 8: For transmission and reception timing adjustment, victim gNB should adjust transmission timing of the served UEs to align with DL transmission signal arrival of aggressor gNB. A negative TA can be configured for UEs served by victim gNB. The timing adjustment is slot specific.
[bookmark: _Ref110953035][bookmark: _Ref115193676]Proposal 9: For transmission and reception timing adjustment at gNB side, RS configuration etc. information exchange among gNBs may be required.



	xiaomi [9]

	The zero  is sufficient for the timing alignment of UL data and CLI RS reception.

Observation 4: There is severe ISI between CLI RS and UL data at victim gNB side.
[bookmark: _Hlk126869353]Observation 5: One CLI RS symbol may results two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival and UL timing.
Observation 6: For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.


	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	Observation 10: As per 38.211, a TDD UE expects a time gap of at least NTX-RX = 13 s or 7 s for FR1 and FR2 respectively between the end of an UL transmission and the start of a DL reception for UL to DL switching and this time gap is provided by setting NTA,offset = 13 s.
Observation 11: Setting NTA,offset ≤ 0 to align an UL transmission with an aggressor gNB’s DL transmission, i.e. CLI, at a victim gNB’s receiver may lead to:
· insufficient time gap (<NTX-RX) at the UE between the end of the UL transmission and the start of a DL reception for UL to DL switching
· self-interference at the victim gNB for NTA,offset < 0 due to the UL reception extending beyond the UL slot and into a subsequent DL slot and a DL transmission starting at that DL slot.
Proposal 9: Add a time alignment offset TUL to the overall timing advance, TTA = NTA + NTA,offset + TUL for UL transmissions so that the UL transmission is OFDM symbol aligned with any inter gNB DL CLI at the victim gNB’s receiver and at the same time provide sufficient time gap at the UE between the end of an UL transmission and the start of a DL reception for UL to DL switching.


	Ericsson [15]

	

	Intel [16]

	Option 2: The victim gNB may adjust the Rx timing for CLI-RS to align with the arrival timing of the CLI-RS

Proposal 6
· 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.


	CMCC [17]

	Proposal 11: 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 .


	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	Proposal 67: Investigate how to determine inter-gNB CLI RS Tx/Rx timing for accurate inter-gNB CLI measurement.
Proposal 68: 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 69: Simultaneous UL reception and inter-gNB CLI measurement can be achieved by configuring UE with zero or negative TA.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	Observation 11: Differences in the reception timing of intended UL and interfering DL signals result in IRC receiver performance degradation.
Proposal 10: Study the limitations and trade-offs of adjusting the TA offset including the potential backward compatibility problems between legacy UEs and Rel-18 UEs.


	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	



1.6 Power control based solution 


	Company
	Description

	Huawei, HiSilicon [1]
	

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	

	ZTE, China Telecom [7]

	

	vivo [8]

	[bookmark: _Ref111189380][bookmark: _Ref111121677]Proposal 10: For dynamic TDD/SBFD CLI handling, enhanced UL power control can be considered, e.g., different power control parameters can be used depending on resource allocation or the existence/strength of the CLI.


	xiaomi [9]

	Proposal 12: The power adaptation schemes to alleviate the CLI issue can be further studied.


	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	Proposal 5
· For gNB-to-gNB CLI mitigation, power control enhancement can be studied, e.g., separate open-loop power control parameters can be configured for different UL transmissions in regular UL vs. dynamic/flexible UL symbols/slots. 
· Rel-16 UL PC enhancements specified for inter-UE prioritization may be considered as a starting point. 


	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	Proposal 70: Support of gNB requesting another gNB to have X dB power backoff on time/frequency/spatial resources to mitigate inter-gNB CLI.
Proposal 71: 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.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	Observation 7: Uplink power control specifications have high degree of flexibility, current specifications allow a UE can be configured with multiple p0 values.
Proposal 11: Enhancements on the signaling between gNBs is required to inform about the desired power reduction at the aggressor(s) cells. 
Proposal 12: The IAB concepts of Desired DL Tx power adjustment and DL Tx power adjustment can be used as a starting point.
Observation 8: System-level simulations show that adjusting the gNB transmit power is a relevant scheme for gNB CLI mitigation.


	MediaTek [24]

	[bookmark: Observation7][bookmark: _Ref118367671]Observation 1: Applying UL power boosting across all UL slots will cause power wastage on non-CLI slots.
[bookmark: proposal3][bookmark: proposal_3][bookmark: _Ref118368090]Proposal 1: RAN1 to study the feasibility of enabling two UL power control loops for gNB-gNB CLI handling in DTDD and SBFD.   
[bookmark: _Ref118368112]Proposal 2: Support the use of a bitmap for slot indication to the UE when two UL power control loops are enabled for gNB-gNB CLI handling in DTDD and SBFD.   
[bookmark: _Ref118367706]Observation 2: Enabling UL power boosting on CLI slots can significantly improve UL SINR and UL UPT in the presence of gNB-gNB CLI.


	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	






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


	Company
	Description

	Huawei, HiSilicon [1]
	Proposal 10: The beneficial scenario of the L1/L2 based UE-UE interference measurement and reporting should be studied before discussing the detailed mechanisms.
Proposal 11: For L1/L2 based UE-to-UE CLI measurement reporting, the following aspects can be studied:
· the relationship between CLI measurement reporting and current CSI measurement reporting;
· the priority of CLI reports relative to current CSI reports;
· the trigger mechanism of semi-persistent, aperiodic CLI reports;
· how to reduce the CLI measurements/reports and improve the measurement efficiency;

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

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


	InterDigital [6]

	Observation 4. CLI estimation and reporting at a potential victim UE based on distinguishing aggressor UEs can be used for enhancing CLI mitigation at the UE and further optimal scheduling at the gNB. 
Proposal 3. 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. 

Observation 5. Layer 1 UE-to-UE CLI measurement and reporting could be used for performance enhancement by improving interference measurement accuracy and reducing the reporting overhead, respectively.
Observation 6. Layer 1 UE-to-UE delta CLI measurement for the band-edge and the middle-band could be used for performance enhancement by UE reporting an indication if the difference between the two measurements is higher than a threshold.
Proposal 4. Consider supporting Layer-1 UE-to-UE L1-CLI-RSSI along with delta-CLI-RSSI measurement and reporting. 
Observation 7. Joint beam management between victim UE and gNB taking into account beams from aggressor UE can be beneficial in dynamic beam selection for UE-to-UE co-channel CLI mitigation.
Proposal 5. 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.  
Observation 9. Techniques based on victim UE-initiated CLI reporting based on a configured condition or event to reduce UE complexity could be used to enhance spatial domain coordination in UE-to-UE interference mitigation.
Proposal 8. In addition to periodic type of CLI reporting, study the event-based aperiodic CLI reporting to reduce UE complexity, since DL reception failures due to CLI may not happen regularly. 


	ZTE, China Telecom [7]

	[bookmark: OLE_LINK15]Proposal 1: Take the existing CLI handling schemes defined in the Rel-16 as a starting point for Rel-18 enhancements on dynamic/flexible TDD. 

Observation 3: The UE is difficult to derive the reception timing accurately for UE-to-UE CLI measurement without any information exchange, especially in the typical deployment, e.g., HetNet, of Rel-18 dynamic/flexible TDD. 

Proposal 10: 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. 
Proposal 11: 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.
· Both of aperiodic reporting and reporting according to defined conditions should be supported to reduce the reporting overhead and measurement effort.
· FFS: whether/how the L1 reporting and L3 reporting for the CLI co-exist with each other.
Proposal 12: Both the CQI with CLI and CQI without CLI (e.g., CQI measured in case of aggressor’s muting) are reported to the gNB.


	vivo [8]

	[bookmark: _Ref110953079]Observation 1: Dominant CLI at gNB and UE side may come from surrounding gNB(s) or UE(s) with different TDD configuration and have time-varying characteristic.
[bookmark: _Ref111121643]Proposal 1: Considering CLI issues existing in both dynamic TDD and SubBand Full Duplex (SBFD) operation, unified solution for mitigating CLI should be strived for both SBFD and dynamic TDD.   

[bookmark: _Ref110953027][bookmark: _Hlk126658971]Proposal 2: For efficient UE-to-UE CLI measurement and reporting as well as coordinated scheduling, the following enhancements for Rel-16 CLI should be considered.
· 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.
[bookmark: _Ref110953031]Proposal 3: For UE-to-UE CLI measurement and reporting, the following enhancements can be considered.
· 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.


	xiaomi [9]

	Proposal 1: At least L1/L2 based periodic and aperiodic CLI measurement can be supported for UE-to-UE CLI mitigation.
Proposal 2: At least L1/L2 based periodic and aperiodic CLI reporting can be supported for UE-to-UE CLI mitigation.
Proposal 3: The L1 based RSRP and RSSI can be considered as baseline metrics for L1 based UE-to-UE CLI measurement.
Proposal 4: The L1/L2 based CLI reporting signaling can be designed by following approaches:
· Option 1: Defining separate CLI reporting procedure.
· Option 2: Reused CSI reporting procedure with extension of CSI reporting, i.e. UE-to-UE CLI information is regarded as CSI.
Proposal 5: The L1/L2 based CLI reporting should be regarded as a CSI reporting with a new type.
Proposal 6:  Subband CLI reporting can be considered for UE-UE CLI mitigation.


	CATT [10]

	Proposal 8: Unless significant gain can be shown, no new resource measurement resource is defined.
Proposal 9: For CLI reporting schemes, CSI/CQI like mechanism can be used as a starting point. 


	NEC [11]

	Proposal 8: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement.
Proposal 9: 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 10: Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.


	Panasonic [12]

	Proposal 1: For L1-based UE-to-UE CLI measurement and reporting, the CSI report framework can be reused as a baseline
Proposal 2: Study subband-based CLI measurement and reporting for UE-to-UE CLI handling


	Lenovo [13]

	[bookmark: _Hlk115355172]Proposal 11: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
[bookmark: _Hlk115355175]Proposal 12: 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.
[bookmark: _Hlk115355194][bookmark: _Hlk118375807]Observation 2: Observed interference level may vary significantly depending on Rx beams and Rx antenna panels.
[bookmark: _Hlk115355181]Proposal 13: Support spatially differentiated CLI measurement and reporting. 
[bookmark: _Hlk115355185]Proposal 14: The framework for L1 based CLI measurement and reporting can reuse those specified for CSI measurement and reporting. 


	Sony [14]

	Observation 12: Since in dynamic/flexible TDD the slot format can be changed dynamically and flexibly, the CLI experience by a victim gNB will therefore also be dynamic.
Observation 13: The Rel-16 CLI measurements are performed at the RRC level and may not be beneficial in an environment where the CLI changes dynamically.
Proposal 10: Introduce L1 CLI measurement and reporting.
Proposal 11: L1 CLI measurement report can be periodic, semi-persistent and a-periodic.
· FFS whether L1 CLI measurement report is based on event trigger


	Ericsson [15]

	Observation 1 [bookmark: _Toc118384081]In the study of L1/L2 based UE-to-UE CLI measurement, it is important to account for UE processing/reporting delay in order to be able to draw a proper benefit assessment.


	Intel [16]

	Proposal 7
· 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.
· At least SRS from aggressor UE is considered as CLI-RS candidate for L1 CLI measurements.
· Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic.
· Event-triggered reporting of CLI measurement reporting is not pursued further.
· Beam information can be configured for a CLI measurement resource. 
· The measurement resources and L1 or L2 CLI measurement reports can be exchanged between the aggressor and victim gNBs.


	CMCC [17]

	Proposal 1: For L1/L2 based inter-UE semi-persistent/aperiodic reporting, the detailed SRS resource triggering signalling and report resource indication signalling should be studied, as well as how to reduce the signalling overhead.
Proposal 2: For L1/L2 based inter-UE CLI measurement and reporting, event triggered reporting can be supported. The following reporting triggering method can be further studied as examples:
· [bookmark: _Hlk126597235]For L1 based event triggered reporting, SR resource can be used for UE to inform gNB the CLI measurement results reporting and PUCCH can be used as reporting resource.
· [bookmark: _Hlk126597381]Foe L2 based event triggered reporting, MAC-CE on CG PUSCH can be used by UE to convey measurement results.


	LGE [18]

	Observation 1. Inter-cell UE-to-UE CLI with both of victim and aggressor UE located at the cell edge is common scenario to both SBFD and dynamic/flexible TDD.
Proposal 5. For L1/L2 based UE-to-UE CLI measurement resource, consider aperiodic measurement resource configuration and/or shortened periodicity.
Proposal 6. For L1/L2 based UE-to-UE CLI measurement metric, SRS-RSSI can be considered.
Proposal 7. For L1/L2 based UE-to-UE CLI measurement resource, consider spatial domain configuration.
Proposal 8. For UEs capable of TA acquisition of candidate cell, TA of candidate cell can be used to accurate inter-cell UE-to-UE CLI measurement.
Proposal 9. L1/L2 based UE-to-UE CLI can be reported as UCI to reuse CSI reporting mechanism.


	Samsung [19]

	Proposal 5: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support L1 aperiodic CLI reports.
Proposal 6: UE-to-UE co-channel CLI measurement and reporting configurations should be enhanced to support associated spatial domain information.
Proposal 7: 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.

	Apple [20]

	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


	Qualcomm [21]

	Proposal 3: Support to study the candidate’s solution for inter-UE CLI other than “Advanced receiver” and “Sensing based mechanism”.

CLI measurement and reporting
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 report types with more details
Proposal 10: Support at least L2 event triggered CLI reporting
Proposal 11: 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 12: RAN1 to study L1-CLI report priority and multiplexing when reported as UCI. 
Proposal 13: 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 14: 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 15: 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 16: In addition to most interfering CLI resources, UE can be configured to report top X least interfering CLI resources for CLI report. 
Proposal 17: 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 18: 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
Observation 9: 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.
Proposal 19: 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.


	NTT DOCOMO [22]

	Proposal 1: Measurement resource and reporting configuration with spatial information, and configuration for multiple beam measurement should be considered.
Proposal 2: For L1/L2 based CLI measurement reporting, event triggered reporting is beneficial for delay, and existing mechanisms such as measurement resource configurations for L3 based CLI measurement and CSI reporting framework can be reused for the L1/L2 based CLI measurement and reporting.


	Nokia, Nokia Shanghai Bell [23]

	Proposal 13: Exchange of the SRS configuration between gNBs is needed to enable CLI-SRS measurements. 
Proposal 14: The UE-to-UE CLI framework to support and define new criteria for event triggered L1/L2 UE-to-UE CLI reporting.
Proposal 15: Study increased flexibility on the CLI measurements and reporting to support different Rx beams for UEs with beamforming capabilities.
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.


	MediaTek [24]

	[bookmark: _Ref111210898][bookmark: _Ref118368128]Proposal 3: Study whether SRS-RSRP-based ranking of UE aggressor candidates is sufficient for the optimization of UL-DL inter-subband CLI.
[bookmark: _Ref111210902][bookmark: _Ref118368151]Proposal 4: Study the feasibility and cost of muting co-channel interferer for the assessment of inter-subband UE CLI using CLI-RSSI measurements.
[bookmark: _Ref111210904][bookmark: _Ref118368162]Proposal 5: Support Layer-1 UE-UE CLI measurement and study the details of its features.
[bookmark: _Ref111210735][bookmark: _Ref118367732]Observation 3: UE-UE CLI-prediction based on measurement in reverse Tx-Rx direction is useful to protect legacy UEs not supporting such measurements. 
[bookmark: _Ref111210907][bookmark: _Ref118368172]Proposal 6: RAN1 to study the feasibility of using “reverse” UE-UE CLI measurement to protect legacy UEs not supporting such measurements.
[bookmark: _Ref111210737][bookmark: _Ref118367766]Observation 4: SRS-RSRP measurement has the following limitations when used for reverse CLI-prediction: 
· Only the aggregate SRS-RSRP value is reported dropping the values measured per Rx antenna.
· SRS-resources transmitted over switched antennae will be reported on separately by measuring UE, causing inefficiency.
[bookmark: _Ref111210909][bookmark: _Ref118368194]Proposal 7: UE can be configured to report SRS-RSRP (or CLI-RSSI) per Rx antenna separately.
[bookmark: _Ref111210744][bookmark: _Ref118367790]Observation 5: In FR2 reverse CLI-measurement scenario, measuring UE should be configured to use its Tx analog beam pattern (instead of Rx beam pattern).
[bookmark: _Ref111210914][bookmark: _Ref118368204]Proposal 8: SRS-RSRP measurement can be configured with QCL-TypeD (spatial relationship information).
[bookmark: _Ref127287210]Observation 6: Fast CLI measurements are required due to dynamic scheduling of UEs. Configuring resources for such fast CLI measurements will increase measurement resource overhead.
[bookmark: _Ref127285769][bookmark: _Ref127183488]Observation 7: Based on R16 CLI reporting, the UE cannot report the presence of CLI unless the CLI measurement is configured by the network.
[bookmark: _Ref127183182]Observation 8: SRS-RSRP measurement within a GB can address resource overhead problem and make good use of available GB resources.
[bookmark: _Ref127285889]Observation 9: Efficient SRS-RSRP measurement within a GB requires redesigning of SRS configuration to fit GB size.
[bookmark: _Ref127183601][bookmark: _Ref127286310]Proposal 9: Study optimized SRS configurations for CLI measurement within a GB.
[bookmark: _Ref127183199]Observation 10: Frequency differentiation for CLI measurement on UL-SB can enable gNB to identify individual CLI aggressors.
[bookmark: _Ref127183632][bookmark: _Ref127286325]Proposal 10: Study CLI measurement on UL-SB with frequency differentiation 
[bookmark: _Ref127285906]Observation 11: Autonomous UE-UE CLI detection can reduce measurement resource overhead and enable faster CLI reporting.
[bookmark: _Ref127183693]Proposal 11: Allow autonomous UE-UE CLI detection and study the details of a corresponding CLI reporting framework.


	CEWiT, Reliance Jio [25]

	Observation 1: Factors like synchronization errors between gNB, smaller CP length in higher numerologies, higher propagation delay between the UEs and implementation specific adjustment of reception timing causes the misalignment to go beyond CP duration while measuring the CLI on Rel. 16 SRS as both the UEs are not time synchronized. This will degrade the CLI measurement accuracy.
Observation 2: Timing adjustment for transmission or reception by aggressor and victim UE respectively will restrict SRS RSRP measurement in scenarios of multiple aggressor and victim UEs.
Observation 3: SRS RSRP measured on phase rotated SRS symbols (Enhanced Rel. 16 SRS) repeated in time domain (similar to RIM RS design principle) 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.
Observation 4: 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 by phase rotating the symbols and repeating them in time domain.
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.
Observation 5: The L1/L2 CLI measurement and report has following advantages 
1. The gNB can get an on-demand CLI report similar to CSI report. CSI cannot capture the CLI explicitly. The L1/L2 CLI captures the CLI explicitly since the measurement is performed on dedicated CLI resources, e.g., SRS.
2. The UE can also use the measured CLI for its own receiver processing to suppress it, e.g., the CLI measured on CSI-IM resources. In this case, the CLI report need not be even shared with the gNB.
3. The gNB can use the L1/L2 CLI report to dynamically update the scheduling resources, active beams etc. for the UE. In this case, the CLI report need not be even shared with the adjacent gNB.
Observation 6: Periodic measurement and reporting of CLI is unnecessary since CLI is expected to be taken care of when reported.
Proposal 3: Study semi-persistent and aperiodic measurement and on-demand 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: Existing CSI processing delay for UE is the baseline for CLI measurement processing delay.
Observation 7:  L1/L2 CLI can be directly used by UE/serving gNB for dynamic handling of CLI and not necessarily shared with the adjacent gNB.
Proposal 6:  Information exchange delay between gNBs is necessarily not applicable for comparison between L1/L2 CLI and L3 CLI measurement and reporting.
Observation 8: Rel. 16 CLI management does not specify required SRS configuration parameters for CLI measurement to be shared across gNBs.
Observation 9:  In case of partial overlap of BWPs, the victim UE receives only a part of the SRS transmitted by the aggressor UE for measurement of CLI RSRP leading to mismatch in how the SRS sequence is filled by the aggressor and how SRS sequence is interpreted by the victim. E.g., based on simulation analysis, a difference of 1RB between the 2 BWPs will result in an error of around 25 dB.
Observation 10:  When aggressor and victim UE are operating at different numerology, discrepancy arises in the transmitted and received SRS numerologies  that will affect the accuracy of CLI RSRP measurement. 
Proposal 7: 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
i. Numerology of transmission of SRS
b. A common reference point for CLI RSRP measurement


	WILUS [26]
	· Proposal 2: RAN1 to study UE-to-UE CLI measurement and reporting at aggressor UE side for UE-to-UE CLI handling.
· Proposal 3: Current CSI reporting framework can be a baseline for L1/L2 UE-to-UE CLI measurement and reporting for UE-to-UE CLI handling.
· UE-to-UE CLI measurement and reporting can be included as parts of CSI reporting configurations. 




Sony (

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


	Company
	Description

	Huawei, HiSilicon [1]
	Observation 6: L3 based UE-to-UE CLI measurement and reporting in current specification may be sufficient for coordinated scheduling. Information exchange between gNBs are needed for the semi-static and dynamic coordinated scheduling. 
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.

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	

	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	Proposal 10: 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.


	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	Proposal 8
· 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 [17]

	[bookmark: _Hlk118293892]Proposal 3: For coordinated scheduling for inter-UE intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g.,
· [bookmark: _Hlk127134149]Example 1 (2-step negotiation): CLI-SRS resource configuration and the request for scheduling avoidance of the aggressor UE (associate with certain CLI-SRS index) at certain pre-configured resources in time/frequency domain
· Example 2 (3-step negotiation): CLI-SRS resource configuration, the request for scheduling information of the aggressor UE (associate with certain CLI-SRS index) and the information of pre-choregraphed scheduling information of the aggressor UE (associate with certain CLI-SRS index)
· Example 3 (1-step negotiation): CLI-SRS resource configuration and the corresponding pre-configured candidate DL resources subset for the associated aggressor UE


	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	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


	Qualcomm [21]

	Proposal 20: Coordinated scheduling information for time/frequency resources and corresponding UE information can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	




2.3 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.

	New H3C Technologies [2]
	Consider preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs.
Consider CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.

	TCL [3] 
	

	Spreadtrum [4] 

	CLI resources are not associated with beam information. To better evaluate directional interference especially in FR2, beam specific CLI resource could be considered. Also, to enable spatial domain coordination, beam information sharing is essential.
Proposal 5: Beam specific CLI resource could be considered for handling UE-UE CLI.


	OPPO [5]

	

	InterDigital [6]

	Observation 8. In spatial domain coordination, there are two aspects to be considered: 
· Preventive aspects, that is determining the victim and aggressor UEs beam pairs to be avoided
· Beam pairing aspects, that is determining the gNB and victim UE beam pairs to be used based on directional CLI from the aggressor UEs. 
Proposal 6. Consider preventive aspects in spatial domain coordination by determining the most and least favourable beam pairings between the victim and aggressor UEs.
Proposal 7. Consider CLI mitigation aspects in spatial domain coordination by determining beam pairing between victim UE and gNB based on directional CLI.


	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	Proposal 3: Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI
Proposal 4: UE-to-UE reporting for spatial domain coordination using L1 or L2 reporting should be studied


	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	Proposal 9
· 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.


	CMCC [17]

	Proposal 4: For coordinated scheduling for inter-UE intra-subband CLI handling in spatial domain, victim UE can report the recommended beams along with the CLI measurement results.

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	Proposal 21: Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource for enabling CLI-aware beam management.
Proposal 22: 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 23: IAB framework can be extended to gNB SBFD/D-TDD for gNB to indicate restricted UE beam/panel. 
Proposal 24: 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 25: Support inter-CU/vendor coordination on exchanging scheduled data/control UE beams to mitigate inter-UE CLI.
Proposal 26: 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.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	Observation 11: Transmit beam null-forming by aggressor UE towards the direction of victim UE can help to minimize CLI at the victim UE, even in cases where the aggressor/victim UE is a legacy Rel. 15 UE.
Proposal 8: Mechanism to enable transmit beam null-forming by aggressor UE towards the direction of victim UE for UE-to-UE CLI management is supported.


	WILUS [26]
	





2.4 UE and gNB transmission and reception timing 


	Company
	Description

	Huawei, HiSilicon [1]
	Observation 7: The current timing scheme for UE-to-UE CLI measurement may be sufficient.
Observation 8: The benefits of enhancement on reception timing of SRS from one aggressor UE for SRS-RSRP measurement are not clear.


	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	Moreover, when the time offset between the reception of the reference signal and the normal downlink reception beyond the range of the cyclic prefix, UE1 cannot properly estimate the interference caused by UE2's uplink transmission. In this case, the dynamic measurement result is meaningless.
Observation 1: The UE-to-UE CLI measurement cannot be performed accurately because of the timing issue of measurement RS.


	OPPO [5]

	

	InterDigital [6]

	Observation 10. UE and gNB timing alignment could be effective in performance enhancement for UE-to-UE CLI measurement and accuracy.
Proposal 9. Study timing alignment issues including subband non-overlapping full duplex scenarios. 


	ZTE, China Telecom [7]

	

	vivo [8]

	[bookmark: _Ref118380115][bookmark: _Hlk126660036]Proposal 4: Timing alignment between aggressor UE and victim UE is deprioritized in Rel-18 dynamic/flexible TDD.

	xiaomi [9]

	Observation 1：The time offset between DL reception timing and CLI-RS arrival timing at UE side can be determined by the UE’s TA information.
Proposal 7: The misalignment between CLI-RS arrival timing and DL timing at victim UE side can be handled by UE implementation.
Observation 2：In most scenarios, the arriving time of CLI-RSs are within the same CP duration even the CLI-RSs are from multiple aggressor UEs.
Proposal 8: The simultaneous reception of multiple SRSs from different aggressor UEs from same serving cell for CLI measurement can be realized by gNB scheduling. 


	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	Proposal 12: Study potential timing information that a gNB can provide to a victim UE that would aid the victim UE in time sychronising with an aggressor UE for SRS measurements.


	Ericsson [15]

	

	Intel [16]

	Proposal 11
· 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. 


	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	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 


	Qualcomm [21]

	Proposal 27: The CLI measurement UE can recommend TA adjustment for aggressor UE corresponding to a particular CLI resource transmission. 
Proposal 28: 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 29: 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.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	





2.5 Power control based solution


	Company
	Description

	Huawei, HiSilicon [1]
	

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	Proposal 6: Existing power control mechanism with separate open loop power control parameter (e.g. P0) can be reused for UL transmissions with CLI and without CLI.

	InterDigital [6]

	Observation 11. Dynamic UL power control mechanisms based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL should be considered in performance enhancement for UE-to-UE CLI mitigation. 
Observation 12. Dynamic DL power backoff/control mechanisms at gNB could be used to deal with self-interference caused by the FD operation at the gNB, where such mechanism could impact UE behaviours including CSI-RS measurements depending on the amount of the power backoff.
Proposal 10. Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment. 


	ZTE, China Telecom [7]

	
Proposal 13: Regarding UE-to-UE CLI handling in power domain, it should be supported to configure separated sets of power control parameters, such as, target received power(P0), pathloss compensating factor(α), closed power control loop states, configured maximum output power(), etc, for UL transmission in different resources with/without UE-UE CLI. 
Proposal 14: The unified UL power control solution applied to both of gNB-to-gNB CLI and UE-to-UE CLI handling can be considered. 


	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	Proposal 11: The trade-off of UL power control should be carefully evaluated.


	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	Proposal 10
· For UE-to-UE CLI mitigation, further 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 gNB-to-gNB and UE-to-UE CLI mitigation, and the UL PC enhancements specified for inter-UE prioritization can be considered as a starting point.


	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	
. Example of such mechanisms are indication through a GC-DCI, or applying different open loop power control parameters (for legacy TDD vs SBFD slots), where are specified in R16 as part of URLL. Thus, we propose to reuse existing signaling and procedure to manage UE-to-UE CLI by UL power control.

Proposal 7: Reuse existing signaling and procedure to manage for UE-to-UE CLI by UL power control mechanism.
Proposal 8: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 


	Qualcomm [21]

	Proposal 30: CLI measurement UE can recommend UL power backoff for neighbor UL UE corresponding to a particular CLI resource.
Proposal 31: CLI measurement UE can recommend DL power boost to cope with the CLI from 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: Investigate UL UE autonomously adjust Tx power to limit inter-UE CLI caused to DL UE based on inter-UE pathloss measurement.
Proposal 34: 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.


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	Proposal 18: Study autonomous adjustments of the aggressor UE transmit power to reduce the UE-to-UE CLI


	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	· [bookmark: _Hlk127567184]Proposal 4: RAN 1 to study UL power control-based solution for UE-to-UE CLI handling based on L1/L2 UE-to-UE CLI measurement and reporting at aggressor UE side.
· Existing UL power control parameter set can be reused. 



2.6 Others
	Company
	Description

	Huawei, HiSilicon [1]
	

	New H3C Technologies [2]
	

	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	Observation 13. Simulation results indicate that flexible duplex without any cross-link interference handling across adjacent cells results in degraded DL and UL performance for the Indoor office scenario. The impact seen on both mean UPT as well as on cell-edge user is significant. 
Proposal 11. Study cross link interference management schemes for flexible duplex. 
Proposal 12. 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. 

	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	

	NEC [11]

	Proposal 11:
· Differentiation the BFR caused by CLI with the beam blockage is needed. 
· Eliminate the effect of the CLI to BFR for BFD and NBI should be considered.
Proposal 12: 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.


	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	Observation 2 [bookmark: _Toc118384080]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.
Proposal 1 [bookmark: _Toc110936881][bookmark: _Toc115345332][bookmark: _Toc110940191][bookmark: _Toc110940428][bookmark: _Toc110937066][bookmark: _Toc111211680][bookmark: _Toc110937396][bookmark: _Toc110937457][bookmark: _Toc115356057][bookmark: _Toc118384082]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."

	Intel [16]

	

	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	General
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 to avoid repetition of same discussion, e.g., inter-operator Dynamic TDD coexistence study. 
Proposal 1: The focus of Rel-18 study on potential enhancement for dynamic TDD should be limited to co-channel intra-operator deployment. 
Observation 4: SBHD can enable dynamic TDD and mitigate the impact of inter-gNB CLI. 
Observation 5: SBHD-based dynamic TDD 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 subband-based dynamic TDD is feasible for macro-cell deployment. 
Proposal 2: Support subband half-duplex as solution to enable dynamic TDD at least for FR1
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. 


	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
	





3. Typical Scenario 
	Company
	Description

	Huawei, HiSilicon [1]
	

	New H3C Technologies [2]
	We consider the potential deployment scenarios: two urban macro cells with DL dominant frame structure (DDDSU) and one indoor small cell with UL dominant frame structure (DSUUU) as shown in Figure 1.
[image: ]
[bookmark: _Ref111107635]Figure 1. The deployment scenario of the flexible TDD


	TCL [3] 
	

	Spreadtrum [4] 

	

	OPPO [5]

	

	InterDigital [6]

	

	ZTE, China Telecom [7]

	

	vivo [8]

	

	xiaomi [9]

	

	CATT [10]

	

	NEC [11]

	

	Panasonic [12]

	

	Lenovo [13]

	

	Sony [14]

	

	Ericsson [15]

	

	Intel [16]

	

	CMCC [17]

	

	LGE [18]

	

	Samsung [19]

	

	Apple [20]

	

	Qualcomm [21]

	

	NTT DOCOMO [22]

	

	Nokia, Nokia Shanghai Bell [23]

	

	MediaTek [24]

	

	CEWiT, Reliance Jio [25]

	

	WILUS [26]
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