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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk111214318]In RAN#102, a WI on evolution of NR duplex operation, i.e. sub-band full duplex (SBFD) for NR in Rel-19 was approved with the following objectives regarding enhancements for CLI handling involving RAN1 [1]: 
	The objectives are as follows:
…
· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]:
· Support gNB-to-gNB co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 


In RAN1#116 and 116bis meetings, the following conclusion and agreements were achieved regarding CLI handling [2], [3].
	Agreements and conclusions in RAN1#116 meeting
Conclusion
For the down-selection of gNB-to-gNB co-channel CLI handling schemes and UE-to-UE co-channel CLI handling schemes, at least the following aspects should be considered:
· Applicable scenario, performance benefits based on analysis and/or demonstrated by evaluations for SBFD
· Note: Companies are encouraged to provide more simulation results for SBFD to RAN1#116bis based on the simulation assumptions agreed during the SI.
· Specification impact in RAN1 and RAN3.
· gNB/UE implementation complexity.
· Operational details of the scheme including feasibility and practicability.

Agreement
Consider the following candidate gNB-to-gNB co-channel CLI handling schemes for further down-selection
· gNB-to-gNB co-channel CLI and/or channel measurements
· Spatial domain based schemes	
· Beam nulling
· Beam pairing
· Coordinated scheduling in time and/or frequency
· Power control based schemes	
· gNB Tx power control
· UE Tx power control
Note: gNB-to-gNB co-channel CLI and/or channel measurements can be the enablers for some of the above CLI handling schemes.

Agreement
Consider the following candidate UE-to-UE co-channel CLI handling schemes for further down-selection
· UE-to-UE co-channel CLI measurement and reporting
· Coordinated scheduling in time and/or frequency
· Spatial domain based schemes
· Power control based schemes
· Note: UE-to-UE co-channel CLI measurement and reporting can be the enablers for some of the above CLI handling schemes.

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

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

For future meetings:
Companies are to refer to Proposal 2-2a (gNB-gNB CLI handling) and Proposal 3-2a (UE to UE CLI handling) in R1-2401635 for future meetings. Companies are encouraged to provide additional details on potential spec impact and operational details of their preferred CLI handling scheme for further down-selection in RAN1#116bis
Agreements and conclusions in RAN1#116 meeting
For future RAN1 meetings:
For the down-selection of gNB-to-gNB CLI handling scheme(s) and UE-to-UE CLI handling scheme(s), companies are encouraged to check whether the candidate co-channel CLI handling scheme can be applicable for inter-operator and/or intra-operator adjacent channel CLI handling.
· Note: Whether flexible symbol(s)/slot(s) with SBFD subband configurations can be convert into DL/UL symbols by TDD-UL-DL-ConfigDedicated is discussed under AI 9.3.1.
· Note: Whether UE-specific SBFD subband time domain location indication is supported is discussed under AI 9.3.1.
Agreement 
If beam nulling is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., periodic NZP CSI-RS.
Agreement
If beam pairing is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS
· Information exchange of recommended/not-recommended DL beam information and associated resource configuration

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

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

Agreement
Consider the following alternatives for down selection in RAN1#117.
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]
Alt.2: 
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
Alt.3:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource or CLI-IMR
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CSI measurement procedure integrating CLI measurement
· CLI measurement accuracy requirement [RAN4]
Note: The new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities, i.e., CQI, L1-SINR.

Agreement
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling and UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1 and 9.3.2 (for PRACH only).

Agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling and UE-to-UE CLI handling, the following is recommended to be specified
· Information exchange of semi-static cell-specific SBFD time and frequency location configuration
Conclusion
L1 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are not considered for UE-to-UE CLI handling in Rel-19.



In this contribution, CLI handling for Rel-19 NR duplex including gNB-to-gNB co-channel and UE-to-UE co-channel CLI handling will be discussed.
2. Discussion
1. 
2. 
2.1 gNB-to-gNB co-channel CLI handling scheme(s)
For gNB-to-gNB CLI handling schemes, based on previous agreements, it was agreed that the following candidate gNB-to-gNB co-channel CLI handling schemes for further down-selection, and power control-based schemes are not considered in the down-selection further.
· gNB-to-gNB co-channel CLI and/or channel measurements
· Spatial domain based schemes	
· Beam nulling
· Beam pairing
· Coordinated scheduling in time and/or frequency
Note: gNB-to-gNB co-channel CLI and/or channel measurements can be the enablers for some of the above CLI handling schemes.

Spatial domain based schemes
Regarding the detailed inter-gNB CLI handling schemes, according to TR.38.858 [4], the following schemes were evaluated in SBFD scenarios.
[bookmark: MCCQCTEMPBM_00001336][bookmark: _Hlk143674235]-	Scheme#1: Beam nulling based on steering vector.
[bookmark: MCCQCTEMPBM_00001337]-	Scheme#2: Beam nulling based on gNB-gNB channel measurement.
For these two schemes, it was captured in the TR that comparing beam nulling based on steering vector to beam nulling based on gNB-gNB channel measurement, according to the results from source 1, beam nulling based on gNB-gNB channel measurement has larger mean UL Average-UPT for all load levels due to better flexibility to perform beam nulling. Based on this evaluation results, it can be considered to support beam nulling based on gNB-gNB channel measurement. 
[bookmark: _Ref157961355]Proposal 1: For gNB-to-gNB co-channel CLI handling, beam nulling based on gNB-gNB channel measurement can be supported.
To support this scheme, it is needed to define reference signals for gNB-gNB channel measurement and specify information exchange between gNBs of the CLI resource configuration and/or CLI measurement reports. It was agreed in last meeting that if beam nulling is supported for gNB-to-gNB CLI handling, information exchange of measurement resource configuration, i.e., periodic NZP CSI-RS is recommended to be specified
For gNB-gNB channel measurement-based beam nulling, there are two possible implementation options:
· Option 1:  Aggressor gNB transmits NZP-CSI, and victim gNB performs channel measurement.
· 1-1: victim gNB feedback channel measurement result to aggressor gNB, and aggressor gNB performs Tx beam nulling based on the feedback information.
· 1-2: victim performs Rx beam nulling based on the channel measurement result.
· Option 2:  Victim gNB transmits NZP-CSI, and aggressor gNB performs channel measurement and aggressor gNB performs Tx beam nulling based on the channel measurement based on the assumption that the channels are reciprocal.
In our view, both options can be considered. 

For spatial domain based schemes, beam pairing was also proposed by some companies. Based on the discussion, beam pairing has similar specification impact as beam nulling. Specifically, if beam pairing is supported for gNB-to-gNB CLI handling, it was recommended to specify information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS and information exchange of recommended/not-recommended DL beam information and associated resource configuration. Beam paring is more suitable for FR2 but are more complicated comparing with beam nulling in terms of implementation since information exchange of recommended/not-recommended DL beam information and associated resource configuration may not be semi-static. Beam pairing can be considered to support for gNB-to-gNB CLI handling. 
Proposal 2: For gNB-to-gNB co-channel CLI handling, beam pairing based on gNB-gNB channel measurement can be supported.

gNB-to-gNB co-channel CLI and/or channel measurement
In addition, the following gNB-gNB CLI scheme was also evaluated in SBFD scenarios in combination with UE-UE CLI handling.
[bookmark: MCCQCTEMPBM_00001407]-	gNB-gNB CLI: Beam nulling based on gNB-gNB channel + Non-transparent UL resource muting based IRC
[bookmark: MCCQCTEMPBM_00001408]-	UE-UE CLI: Coordinated scheduling based L3 UE-UE CLI measurement
For beam nulling based on gNB-gNB channel, it has been discussed as above Scheme#2 in section 2.2. For MMSE-IRC receiver based scheme, to get accurate gNB-to-gNB interference covariance matrix, UL resource muting (e.g. symbol-level and/or RB-level and/or RE-level) is needed. It can be realized based on transparent UL muting, e.g. using the non-used REs in DMRS symbols or using the non-scheduled symbols. For non-transparent UL muting, many specification impacts as following are identified.  
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
Note: The existing reference signal time-frequency resource pattern, e.g., PT-RS, comb-2 SRS, are the candidates for the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.
For ZP-PTRS based non-transparent UL muting, it can only applicable for CP-OFDM since multiplexing of PTRS and UL-SCH is performed in time-domain and there is no empty REs left in frequency domain used for CLI measurement. If non-transparent UL resource muting is standardized, it is important that it works well for both CP-OFDM and DFT-s-OFDM.
In addition, to ensure the desired channel estimation accuracy without being impacted by gNB-to-gNB co-channel CLI, DL symbol muting at aggressor gNB corresponding to UL DMRS of UEs of victim gNB is also needed. That means aggressor gNB needs to knows the location of UL DMRS of UEs of victim gNB. Since for each PUSCH transmission, gNB-to-gNB interference covariance matrix is needed for MMSE-IRC, aggressor gNB needs to mute the DL symbols corresponding UL DMRS of all PUSCHs. Information exchange among gNBs on PUSCH scheduling is needed. Otherwise, aggressor gNB needs to perform DL symbol muting in all slots which will reduce resource utilization. Considering PUSCH DMRS mapping type B, information exchange on UL DMRS positions among gNB may be not practical in the deployment considering signaling overhead and latency of information exchange over non-ideal backhaul.
To get accurate gNB-to-gNB CLI measurement for gNB-to-gNB CLI handling, non-transparent UL resource muting was proposed by some companies, where similar spec impacts were observed and CSI-RS based UL muting pattern should be used, which may have larger impact on the PAPR issue. Note that different from interference covariance matrix measurement, where UL muting is needed for every PUSCH transmission. For gNB-to-gNB CLI measurement, since gNB does not need to perform CLI measurement frequently, UL muting is only needed in some certain positions, and transparent UL muting, e.g. no UL scheduling in the symbols/RBs for gNB-to-gNB CLI measurement, is sufficient.  
In our view, measuring the gNB-to-gNB CLI measurement or interference covariance matrix measurement which can be realized by transparent UL resource. Non-transparent UL resource has large UE implementation and specification impacts and will decrease DL throughput performance, thus it is discouraged.
[bookmark: _Ref159253986]Proposal 3: For gNB-to-gNB co-channel CLI handling, non-transparent UL resource muting based scheme is not preferred.
Coordinated scheduling in time and/or frequency
Based on the study during Rel-18, coordinated scheduling for time/frequency resources between gNBs is also beneficial for gNB-to-gNB co-channel CLI handling. Note that coordination on intended TDD configuration is supported by current specification. Coordination on SBFD configuration between gNBs can be considered in NR Rel-19. 
[bookmark: _Ref157961362]Proposal 4: Coordination on SBFD configuration between gNBs can be supported for gNB-to-gNB co-channel CLI handling.
2.2 UE-to-UE co-channel CLI handling scheme(s) 
For UE-to-UE CLI handling schemes, based on previous agreements, it was agreed that the following candidate UE-to-UE co-channel CLI handling schemes for further down-selection, and power control-based schemes are not considered in the down-selection further.
· UE-to-UE co-channel CLI measurement and reporting
· Coordinated scheduling in time and/or frequency
· Spatial domain based schemes
· Power control based schemes
· Note: UE-to-UE co-channel CLI measurement and reporting can be the enablers for some of the above CLI handling schemes.

L1/L2 based UE-to-UE co-channel CLI measurement and reporting
Regarding the detailed UE-to-UE CLI handling schemes, according to TR.38.858 [4], only the following schemes are evaluated in SBFD scenarios.

[bookmark: MCCQCTEMPBM_00001381]-	Scheme#1: Coordinated scheduling based on L3 UE-UE CLI measurement
[bookmark: MCCQCTEMPBM_00001382]-	Scheme#2: Coordinated scheduling based on L1 UE-UE CLI measurement.
It was captured in TR.38.858 [4] that according to source 1, coordinated scheduling based on L3 UE-UE CLI measurement (scheme 1) and coordinated scheduling based on L1 UE-UE CLI measurement (scheme 2) can achieve better mean DL Average-UPT than semi-static SBFD without inter-UE CLI handling (reference scheme). However, there is a slight loss in mean UL Average-UPT at low and medium load levels and moderate loss at high load level since for both scheme 1 and scheme 2, DL scheduling is prioritized over UL in case there is strong UE-UE CLI. In addition, coordinated scheduling based on L3 UE-UE CLI measurement has similar DL average-UPT gain compared to coordinated scheduling based on L1 UE-UE CLI measurement for all load levels. Based on this, there is no need to additionally support L1 UE-UE CLI measurement which may cause large efforts and specification impacts considering that L3 UE-UE CLI measurement is already supported in current specification. For L1/L2 UE-UE CLI measurement and reporting, it was heavily discussed in the study phase. The main argument is that it can obtain short term CLI and faster CLI measurement and reporting so that gNB can perform faster adaptation on scheduling. However, current CSI measurement and reports can also be used to reflect the short-term interference and it can be very flexible. For example, gNB can get one CQI with CLI and another CQI without CLI, so that gNB can get the information on CLI level. The benefit and motivation to support L1/L2 CLI measurement and reporting needs more clarifications comparing with existing CSI measurement and reporting. 
[bookmark: _Ref157961363]Proposal 5: Compared to L3 UE-to-UE CLI measurement, the motivation to support L1 UE-to-UE CLI measurement needs to be further clarified.
For L1/L2 UE-UE CLI measurement and reporting, three alternatives were agreed for further down-selection.
One important difference between alt1 and alt 2 is whether new CSI report quantity is introduced or not. Alt 3 is the combination of alt 1 and alt 2. Note that if new CSI report quantity is introduced, there are many issues to be discussed and the specification impact will be huge. For example, how to define the UCI bits generation, how to define the priority value, how to define the CPU occupation rule, how to define UCI omission rule if subband CLI is also supported, how to define timeline and related UE behaviors etc.
In our view, exiting CSI report quantity, such as CQI, L1-RSRP, L1-SINR etc. can be reused even if L1/L2 UE-UE CLI measurement and reporting is supported. For example, gNB can configure a UE to measure and report CQI where SRS-resource is configured in CSI-IM resource for interference measurement, and the SRS resource can be configured in UL subband or DL subband, and the CQI report is also associated with an NZP-CSI resource for channel measurement in DL subband. Another example is that SRS-resource is configured as reference signal for L1-RSRP measurement and reporting where the SRS resource can be configured in UL subband. Comparing with alt 2, there is no benefits but much more specification impacts for alt 1 and alt 3. 
Proposal 6: If L1 based UE-to-UE CLI measurement and reporting is supported, Alt 2 is preferred.
Enhancement for L3 based UE-to-UE co-channel CLI measurement and reporting
In the last meeting, the following proposal was discussed.
If enhancements to L3 based UE-to-UE CLI measurement and reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Information exchange of SRS resource configurations among gNBs
· Reduce the value of ReportInterval for L3 based UE-to-UE CLI measurement
· CLI measurement accuracy requirement [RAN4]
· [Reference signals for measurement, e.g., SRS with dedicated usage for CLI measurement]
As we all know, L3 UE-to-UE CLI measurement and reporting including SRS-RSRP and CLI-RSSI were supported in Rel-16. But information exchange of SRS resource configurations among gNBs were not specified. Thus gNB can’t know where to perform CLI measurement. Currently, ReportInterval for L3 based UE-to-UE CLI measurement is at least 120ms. Different from inter cell CLI measurement and reporting in dynamic TDD deployment, for intra cell CLI measurement in SBFD deployment, there is no transmission delay among gNBs, it is beneficial to reduce ReportInterval for L3 based UE-to-UE CLI measurement. If ReportInterval for L3 based UE-to-UE CLI measurement is reduced, RAN4 may need to consider the impact on CLI measurement accuracy requirement. Regarding specifying SRS with dedicated usage for CLI measurement, the motivation and benefits are not clear to us.
In addition, for inter-cell case, since the CLI measurement and reports are performed in another cell, the gNB of the aggressor UEs does not know which UE will cause large CLI to other UEs in another cell. Only the gNB of the victim UEs can take some actions to handle the UE-to-UE CLI. Another way is to exchange the CLI measurement reports among gNBs, such as the CLI-RS index with larger CLI, thus, the gNB of aggressor UE can also be aware the situation and take some actions for CLI handling. 
Proposal 7: If enhancements to L3 based UE-to-UE CLI measurement and reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified.
· Information exchange of SRS resource configurations among gNBs
· Reduce the value of ReportInterval for L3 based UE-to-UE CLI measurement
· CLI measurement accuracy requirement [RAN4]
· CLI measurements results exchange among gNBs, e.g. CLI-RS index with larger CLI
Proposal 8: For UE-to-UE CLI measurement and/or channel measurement, enhancements to L3 based UE-to-UE CLI measurement and reporting are supported.
Coordinated scheduling in time and/or frequency
Note that coordinated scheduling for time/frequency resources between gNBs is also beneficial for UE-to-UE co-channel CLI handling. As proposed above, coordination on SBFD configuration between gNBs can be considered in NR Rel-19.
[bookmark: _Ref159232429]Proposal 9: Coordination on SBFD configuration between gNBs can be supported for UE-to-UE co-channel CLI handling.
Power control based schemes
UE Tx power control based scheme was also studied to handle UE-to-UE CLI, where separate power control parameters in SBFD and non-SBFD symbols or applying different UE TX power with/without CLI were proposed. UL power reduction is a simple scheme to handle gNB-gNB CLI, and can be used to achieved UL performance though it may have impact to UL performance when UL UE is adjacent to UE with DL scheduling. Down-selection of CLI handling schemes can be made in 9.3.3 and the framework of UL power control discussed in AI 9.3.1 can be adopted.
Proposal 10: Separate power control parameters in SBFD and non-SBFD symbols can be supported in NR Rel-19.
UE-to-UE co-channel CLI measurement and reporting
For UE-to-UE co-channel inter-subband CLI measurement for SBFD, the following agreement was made in last meeting.
Agreement
For SBFD aware UEs, CLI measurements is performed within the active DL BWP and the following can be considered
· Method#1: UE measures RSSI within DL subband
· Method#2: UE measures RSRP of aggressor UE within UL subband
· Method#3: UE measures RSSI within UL subband
· Method#4: UE measures RSSI within guard band, if guard band exists
Note: If DL subband, UL subband or guard band is outside the active DL BWP, the above methods does not apply.
Note: Method#4 does not imply that guard band is explicitly configured.
Method #2 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s). However, Method #2, Method #3 and Method #4 cannot provide the actual inter-subband interference leakage since the RSRP/RSSI is measured in UL subband or guard band of victim UE while Method #1 can provide the actual RSSI within DL subband. Some companies think that method#1 can’t measure the RSSI accurately since it is used to measure interference leakage which is too small. We think if the interference leakage is very small, there is no need to perform CLI measurement, the CLI measurement only be essential when the interference leakage is large such that it will cause impact on DL performance. Comparing with other methods, Method#4 performs measurement in guradband. However, guardband usually is with few PRBs which is too narrow to get accurate CLI information. In our view, Method#1 and Method#2 can be considered. There is no motivation to support Method#3 and Method#4.
Furthermore, it is feasible for UE to measure RSRP/RSSI within DL subband or within UL subband if within active DL BWP and receive DL in DL subband(s) simultaneously similar as simultaneous RSRP/RSSI measurement and DL reception in Rel-16. The existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within DL subband or within UL subband when UL subband is confined within active DL BWP.
Proposal 11: For UE-to-UE inter-subband CLI measurement for SBFD, the following methods can be considered.
-	Method#1: victim UE measures RSSI within DL subband.
-	Method#2: victim UE measures RSRP of aggressor UE within UL subband.
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following methods are studied during SI. Note that Alt #1 and Alt #2 are supported in existing specifications.
-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband.
-	Alt #2: CLI-RSSI measure/report in one DL subband only.
-	Alt #3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands.
Alt #1 allows flexible configuration of measurement reporting in one DL subband or two DL subbands but it consumes multiple CLI-RSSI measurement resources from the UE capability budget. Alt #2 restricts gNB configuration flexibility and does not account for whether or not the CLI is asymmetric across two DL subbands. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view. Alt #3 requires additional specification efforts to support non-contiguous CLI-RSSI resource allocation across downlink subbands. This method is similar to non-contiguous CSI-RS resource allocation. A single CLI-RSSI report based on non-contiguous CLI-RSSI resource may be sufficient. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view. In our view, Alt #1 or Alt #2 is sufficient.
Proposal 12: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following Alt #1 or Alt #2 is sufficient.
-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband
[bookmark: _GoBack]-	Alt #2: CLI-RSSI measure/report in one DL subband only
3. 
4. 
3. Conclusion
In this contribution, CLI handling for Rel-19 NR duplex including gNB-to-gNB co-channel and UE-to-UE co-channel CLI handling are discussed, with the following proposals:
Proposal 1: For gNB-to-gNB co-channel CLI handling, beam nulling based on gNB-gNB channel measurement can be supported.
Proposal 2: For gNB-to-gNB co-channel CLI handling, beam pairing based on gNB-gNB channel measurement can be supported.
Proposal 3: For gNB-to-gNB co-channel CLI handling, non-transparent UL resource muting based scheme is not preferred.
Proposal 4: Coordination on SBFD configuration between gNBs can be supported for gNB-to-gNB co-channel CLI handling.
Proposal 5: Compared to L3 UE-to-UE CLI measurement, the motivation to support L1 UE-to-UE CLI measurement needs to be further clarified.
Proposal 6: If L1 based UE-to-UE CLI measurement and reporting is supported, Alt 2 is preferred.
Proposal 7: If enhancements to L3 based UE-to-UE CLI measurement and reporting are supported for UE-to-UE CLI handling, the following are recommended to be specified
· Information exchange of SRS resource configurations among gNBs
· Reduce the value of ReportInterval for L3 based UE-to-UE CLI measurement
· CLI measurement accuracy requirement [RAN4]
· CLI measurements results exchange among gNBs, e.g. CLI-RS index with larger CLI
Proposal 8: For UE-to-UE CLI measurement and/or channel measurement, enhancements to L3 based UE-to-UE CLI measurement and reporting are supported
Proposal 9: Coordination on SBFD configuration between gNBs can be supported for UE-to-UE co-channel CLI handling.
Proposal 10: Separate power control parameters in SBFD and non-SBFD symbols can be supported in NR Rel-19.
Proposal 11: For UE-to-UE inter-subband CLI measurement for SBFD, the following methods can be considered.
-	Method#1: victim UE measures RSSI within DL subband.
-	Method#2: victim UE measures RSRP of aggressor UE within UL subband.
Proposal 12: For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following Alt #1 or Alt #2 is sufficient.
-	Alt #1: separate CLI-RSSI measurement resources/reports in each DL subband
-	Alt #2: CLI-RSSI measure/report in one DL subband only
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