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Introduction
The Rel-19 WID Evolution of Duplex operation introduces NR specification support for gNB-side SBFD within a TDD carrier, enhancements to gNB-to-gNB and UE-to-UE CLI handling, BS RF and RRM requirements [1].
In the Rel-19 WID, it is assumed that SBFD is deployed at the gNB side and that the TDD UE operates in half-duplex. Subband full-duplex (SBFD) operation on a time-domain resource is limited to FDM in non-overlapping DL and UL subbands. SBFD enhancements for SBFD-aware UEs assume SBFD operation for NR single carrier in FR1 or FR2-1. Furthermore, from the perspective of the SBFD-aware UE, SBFD operation is assumed within a single configured DL and UL BWP pair with aligned center frequencies. For the semi-static indication of frequency/time locations of the SBFD subbands to SBFD-aware UEs on a legacy DL or F symbol/slot, it is assumed that one UL subband is configured for SBFD operation in an SBFD symbol.
The Rel-19 WID objectives include introduction of specification support for inter-gNB and inter-UE cross-link interference handling with an initial down-selection phase.
· 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. 

When specifying the UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UEs configured with an SBFD subband in a DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon, an UL transmission occurs within the UL subband only and a DL reception occurs within DL subbands only. When F symbols are used, it is not expected that any legacy UL symbol is converted to DL/SBFD symbols.
Note that the Rel-19 WID leaves open one possible exception here: the CLI measurement by the UE which can, if found beneficial, also occur outside of the SBFD DL subbands.
In section 2 and section 3, we provide our views on the expected benefits and associated specification efforts first for the inter-gNB co-channel and then for the inter-UE co-channel CLI handling schemes.

gNB-to-gNB co-channel CLI handling
Down-selection and candidate schemes
In the Rel-18 SID, a number of gNB-to-gNB co-channel CLI handling schemes and some initial evaluation results were captured in TR 38.858,
· Section 7.4.2 for SBFD
· Section 8.3 for d/f-TDD and SBFD
· Section 7.4.4 for inter-gNB and inter-UE CLI (for SBFD)
Table 1 categorizes these schemes into 4 broad categories.
Table 1: inter-gNB co-channel CLI handling schemes (38.858)
	
	Domain
	Mechanism
	Principles
	Specification impacts

	SD
	Spatial
	FR1: gNB Tx beam nulling
FR2-1: gNB beam pairing
	Can avoid top-N CLI blocking and/or leakage contributions
	Configured measurement resources
Recommended/restricted beams

	AR
	Processing
	gNB advanced receiver
Real-time CLI estimation
	Can remove CLI leakage through receiver processing
	(Option 1: UE transparent muting)
Option 2: UE non-transparent muting

	TF
	Time
Frequency
	Coordinated scheduling
	Can avoid CLI through resource partitioning
	Recommended T/F allocations

	P
	Power
	DL Tx power reduction
UL Tx power adjustment
	Can reduce CLI levels
	Recommended/desired PSD
UL power control parameterization



Based on the experiences from existing NR TDD network deployments and the Rel-18 SID evaluations, spatial domain coordination in general is well understood and offers for SBFD in particular good potential as effective inter-gNB co-channel CLI mitigation solution.
Time/frequency domain solutions, i.e., coordinated scheduling penalize network performance when these need to rely on hard/soft semi-static resource portioning across sites/DUs. For intra-site/intra-DU cases, no specification impact is expected from these schemes. As was observed in the initial Rel-18 SID evaluations, DL Tx power reduction can result in DL performance losses. UL Tx power control, i.e., separate parameterization in SBFD/non-SBFD slots however is a useful tool in SBFD deployments for other purposes such as gNB Rx-side DR management.
We note that a number of expected specification impacts on the network side such as Xn/F1AP recommended/restricted beams signaling exchange, recommended/desired PSD indication signaling exchange or enhancements to the intended TDD UL-DL configuration for indication of time/frequency allocations were introduced by Rel-17 eIAB.
Advanced gNB receiver based on real-time CLI estimation is a scheme that could also be considered under generalized spatial domain CLI handling. It has potential to result in improved CLI handling performance. Its resulting expected specification impacts however differ significantly from the other spatial domain coordination schemes such as Tx beam nulling or beam pairing, in particular when support for UE non-transparent UL muting is required. In our view, only UE-transparent UL resource muting according to Option 1 should be considered. The gNB scheduler of the measuring (victim) gNB can use RB/symbol level scheduling gaps as UL silent periods in the serving cell once the configuration of NZP CSI-RS measurement resources from the aggressor gNBs are known. One concern about Option 2 UE non-transparent UL resource muting at RE-level is the potentially high NR specification impacts expected in RAN1 and in RAN4. UE modem design would be affected in the low-level PHY. It should also be considered that non-transparent UL resource muting patterns if supported would then only available for some Rel-19 UEs. The potential system-level benefits of Option 2 therefore would depend on the actual penetration rate of such Rel-19 UEs. The gNB implementation must still be able to rely on transparent UL resource muting according to Option 1 as fallback even if Option 2 is possible in Rel-19 specifications.
Therefore, we propose to focus further Rel-19 specification work for the gNB-to-gNB co-channel CLI handling with SBFD on spatial domain enhancements, i.e., introduction of Xn/F1 signaling support for Tx beam nulling in FR1 and for beam pairing in FR2-1. Further work should then be pursued in RAN3.
Proposal 1: For gNB-to-gNB co-channel CLI handling, support spatial domain enhancements, i.e., introduction of Xn/F1 signaling support for Tx beam nulling in FR1 and for beam pairing in FR2-1.

We consider it beneficial to allow for the possibility to indicate the intended SBFD configurations of a TDD cell between gNBs according to the RAN1#113 agreement. One reason is that NR TDD deployments with SBFD support must account for existing network segments requiring NSA operation or NR-DC where MCGs and SCGs operate mostly independently during radio access. In our view, the same approach can be followed as already being used for existing Xn/F1 inter-gNB information exchange signaling such as Intended TDD DL- UL Configuration, Data Traffic Resources, Served Cell Information NR, etc. A 1-way signaling indication on Xn/F1AP can be considered sufficient for the Intended SBFD configuration. A gNB can indicate its own intended SBFD time-/frequency domain configuration to other gNB(s). Other gNBs can account for the indicated SBFD configuration in their receiver implementation or their gNB scheduler. No associated normative gNB behavior is necessary for either gNB. For example, the gNB indicating the Intended SBFD configuration may use the same SBFD configuration in frequency-domain or choose another SBFD configuration or can possibly use the indicated set of SBFD time-domain resources or choose another set of SFBD symbols/slots.
Proposal 2: For gNB-to-gNB co-channel CLI handling, support 1-way indication of the intended SBFD time-/frequency domain configuration over Xn/F1

Spatial-domain enhancements
For FR1 macro/urban SBFD deployments, Tx-side beam nulling, and for FR2-1 dense urban SBFD deployments, beam pairing can be seen as the two most immediately available techniques.
In the context of existing commercial NR TDD deployments, it needs to be considered that gNB-side beam management and beam nulling solutions for interference mitigation are already in use. In many cases the received signal strength and interference measurements with respect to neighbor gNBs can be measured and reported by TDD base stations for purpose of OAM support and network configuration using proprietary implementation.
In principle, gNB-to-gNB CLI co- or adjacent channel interference in the TDD band is observable by the base station. The gNB can create silent intervals or use DTX intervals when no DL and UL transmissions are scheduled (or configured) in the serving cell and measure DL signals from co- and adjacent channel neighbor cells in the deployment using SSBs or NZP CSI-RS or any transmitted DL signal. The use of gNB side passive observation of actual interference levels in the network segment is motivated by several reasons. For example, no network coordination can be assumed for the inter-operator-case. Practical implementation constraints also exist when considering the intra-operator case, i.e., internal network coordination. Logical Xn/F1 interfaces and DU processing incurs delays and is subject to capacity constraints. It is unpractical to coordinate larger network segments. Null forming in FR1 based on passive observation of the victim gNB can be used, and when observed DL interference exceeds a critical threshold, the observing victim gNB can assume reciprocity for selecting its own beams. Null forming can also result in scheduling losses. This is due to a reduced number of degrees of freedom available with generalized beamforming in the mMIMO units when certain beams/patterns must be avoided. Use of FR1 mid-band null forming in high-interference high-capacity traffic scenarios however can significantly improve network performance.
A disadvantage of existing inter-gNB intra-network spatial-domain coordination techniques is that a priori knowledge of the DL measurement signal configuration and when it will be transmitted from the aggressor BS is not always available. When considering gNB-to-gNB co-channel CLI measurement and reporting enhancements for SBFD deployments, it is therefore meaningful to support at least signaling of measurement resource configurations among gNBs, i.e., NZP CSI-RS and SSB and signaling of preferred/restricted DL beam information and its associated resources configuration such as the reference signal resource IDs (NZP-CSI-RS resource ID, SSB index). These solutions are based on specification enhancements introduced by Rel-17 eIAB.
For gNB-to-gNB co-channel CLI spatial domain enhancements, it was agreed in RAN1#110bis-e that at least recommended/restricted beams, beam nulling, beam pairing between gNBs using spatial domain coordination can be studied. In RAN1#112 it was further agreed that 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. It was also agreed to 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.
For gNB-to-gNB co-channel CLI and/or channel measurement enhancements, it was agreed in RAN1#111 that at least periodic NZP CSI-RS/SSB are assumed as baseline in the RAN1 study. It was also agreed that RAN1 in the study assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for the gNB-to-gNB co-channel CLI and/or channel measurements. In RAN1#112 it was further agreed that it is assumed that both CD-SSB and NCD-SSB can be used for the gNB-to-gNB co-channel CLI measurement.
With respect to gNB-to-gNB CLI measurement enhancements, when NZP CSI-RS resource sets are configured as RE-level CLI measurement resources in DL slots by the aggressor gNB, the victim gNBs obtain the time- and frequency-domain locations of the configured NZP CSI-RS reference signals over Xn/F1. The NZP CSI-RS for gNB-to-gNB CLI estimation are inserted into the DL transmissions from the aggressor gNB, and the victim gNBs estimate observed CLI levels and can adjust their own scheduling behavior accordingly.
This approach has the benefit of much reduced overhead. A gNB can multiplex the NZP CSI-RS measurement signal with PDSCH transmissions at RE level. NZP CSI-RS resources provided as RE-level CLI measurement resources for inter-gNB CLI measurements can re-use the existing Rel-15 NR functionality. Any SCS and any FR frequency range is supported.
It can be expected that NZP CSI-RS measurement resource configurations provided to the neighbor gNBs primarily serve the purpose of estimating inter-gNB co-channel CLI levels when the aggressor gNB uses UE-specific beams. SSB resources provided as CLI resources may be useful for coarse tracking of CLI levels on the coverage beams even in absence of actual PDSCH scheduling. In our view, knowing the SSBs from the aggressor gNB is also useful with respect to better CLI estimation quality for NZP CSI-RS based CLI measurements by the victim gNB when considering AFC and AGC. The CD-SSB transmissions from neighboring gNBs in the TDD deployment may result in time-aligned transmissions from gNBs due to regulatory TDD transmit timing alignment requirements. SSB transmissions in the deployment can often be located on the same frequency-domain position in the synchronization raster to facilitate UE intra-frequency measurements. In such cases, SSB reception by a victim gNB may not always be possible unless the gNB implementation choses to implement an SSB transmission muting pattern in the cell. Another approach is to configure NCD-SSBs as CLI measurement resources. These can be configured on the NR channel raster and on non-conflicting time-domain resources.
The availability of the known NZP CSI-RS measurement resources is also beneficial for gNB-side advanced receiver implementations. The NZP CSI-RS based CLI resources which are provided as inter-gNB CLI measurement resources allow for a significantly increased number of concurrent CLI measurement signals. This is particularly useful in dense TDD small cell deployments where CLI levels from many Local Area (LA) base stations may need to be estimated simultaneously by the gNB.
The use of NZP CSI-RS measurement resources, or more specifically the NZP CSI-RS resource sets, requires Xn/F1 signaling support or must be configured by OAM. Network-side coordinated transmissions of the NZP CSI-RS resource sets for signal power and interference measurement resources is required. DL muting patterns may be required in some deployments for gNB-to-gNB CLI estimation to enable more reliable measurement performance when multiplexing the NZP CSI-RS resources on symbols due to AGC constraints in the measuring gNB.
Actual gNB-side co-channel CLI measurements on the NZP CSI-RS resources are difficult to be exchanged in real-time on the existing network interfaces. We therefore consider the introduction or definition of additional NG-RAN (“gNB-side”) measurements in 38.215 based on the NZP CSI-RS configured as CLI measurement resources for gNB-to-gNB co-channel measurements as not practical.
Proposal 3: For gNB-to-gNB co-channel CLI spatial domain enhancements, no new/additional specified gNB-side measurements are introduced in 38.215.
For gNB-to-gNB CLI measurement enhancements, a 1-way signaling indication on Xn/F1 can be considered sufficient. No separate indication other than the configured NZP CSI-RS or SSB measurement resources which are provided as resources for CLI measurements by neighbor gNBs is required over Xn/F1. The aggressor gNB indicates its own configuration of measurement signals provided for inter-gNB measurements and any associated muting pattern, if needed, to the victim gNB(s). Victim gNBs can account for the estimated inter-gNB CLI interference in the receiver implementation but cannot report back measurements or reporting metrics to aggressor gNBs.
Note that for gNB-to-gNB co-channel CLI spatial domain coordination, i.e., recommended/restricted beams, a 2-way signaling exchange would be required. For inter-gNB spatial coordination, the aggressor gNB indicates the reference signal resource ID (NZP-CSI-RS resource ID and SSB index) to the victim gNB(s) on X1/F1AP. Based on the measurements of the inter-gNB CLI measurement resources of the aggressor gNB, the victim gNB can indicate the preferred or non-preferred DL beams of the aggressor gNB back to the aggressor gNB using X1/F1AP. The aggressor gNB can adapt its transmission beam settings. No associated normative gNB behavior is necessary for either victim or aggressor gNB.
Proposal 4: For gNB-to-gNB co-channel spatial domain enhancements, support 1-way indication of configured NZP CSI-RS and SSB CLI measurement resources and support 2-way exchange of recommended/restricted beams based on RS resource ID over Xn/F1.

UE-to-UE co-channel CLI handling
Down-selection and candidate schemes
In the Rel-18 SID, a number of UE-to-UE co-channel CLI handling schemes were captured in TR 38.858,
· Section 7.4.3 for SBFD
· Section 8.4 for d/f-TDD and SBFD
· Section 7.4.4 for inter-gNB and inter-UE CLI (for SBFD)
Table 2 categorizes these schemes into 3 broad categories.
Based on the Rel-18 SID system-level evaluations in the indoor/factory deployment cases, we consider that improved support for inter-UE CLI reporting, i.e., L1/L2 based CLI reporting, can potentially be beneficial for the gNB scheduler. In FR2-1, we think it is useful to extend Rel-19 specifications for configuration/reporting of UE CLI with associated spatial domain information. The latter we see as low impact. Note power domain schemes, i.e., UL Tx power control through separate parameterization in SBFD/non-SBFD slots is a useful tool in SBFD deployments for other purposes such as the gNB Rx-side DR management.
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Figure 1. DL UPT by taking into account UE-UE CLI impact

To verify L1/L2-based CLI reporting performance, we evaluated L1 based CLI reporting in FR1 Urban Macro scenario, where all evaluation parameters are the same as SLS assumptions used in Rel-18 SI. Figure 1 shows mean average-UPT and 5%-tile average-UPT. For SBFD operation, XXXXU is used and for TDD operation DDDSU is used. DL performance is degraded by lower DL resources in SBFD operation. 
If there is no UE-UE CLI in SBFD operation, compared to TDD operation, SBFD operation (blue bars) can provide around 90% mean average-UPT and 85% 5%-tile average-UPT in medium RU and around 80% mean average-UPT and 70% 5%-tile average-UPT in high RU. However, due to UE-UE CLI, performance of SBFD operation (orange bars) is degraded by around 10% decrease in medium RU and around 15% decrease in high RU. By using L1-based CLI reporting, the SBFD operation can have higher performance (see red bars), i.e., around 85% mean average-UPT and 75% 5%-tile average-UPT in medium RU and around 75% mean average-UPT and 65% 5%-tile average-UPT in high RU. Hence, the L1-based CLI reporting provide a good way to mitigate significant UE-UE CLI. 

[bookmark: _GoBack]Proposal 5: For UE-to-UE co-channel CLI handling, support L1/L2 based CLI reporting and associated spatial domain configuration/reporting from the UE.

Table 2: inter-UE co-channel CLI handling schemes (38.858)
	
	Domain
	Mechanism
	Principles
	Specification impacts

	SD
	Spatial
	Victim UE measures CLI for different Rx beams to different Tx beams of aggressor UE
	Can enable to detect worst case CLI blocking
	(CSI-report based) associated QCL beam config/report for FR2-1

	TF
	Time
Frequency
	Coordinated scheduling
	Can avoid disadvantageous DL-UL UE pairings
	(L3-based) UE CLI report
(CSI-report based) L1 new component

	P
	Power
	UL Tx power adjustment
	Can reduce CLI levels
	UL power control parameterization



L1/L2 based CLI reporting
For SBFD operation, we support extending the L3-based CLI reporting feature (Rel-16 NR) to support L1-based CLI reporting as part of the existing CSI reporting framework in L1. When introducing support for L1-based CLI reporting, we consider it as most important to keep the specification effort commensurate with the expected benefits of such a feature.
One issue with Rel-16 CLI feature is the L3 latency associated with the Rel-16 CLI measurement reporting. Reporting delays are incurred not only because of L3 filtering of SRS-based L1 measurements by the victim UE but also because the CLI report from the victim UE must use RRC signaling to the gNB-CU. L1 (or L2) based CLI reporting from the UE doesn’t suffer from such added latency and can be made available to the gNB scheduler faster. The second issue is that the Rel-16 CLI reporting uses periodic CLI measurement resources. There is no flexibility to trigger and report the CLI on-demand. This prevents the Rel-16 CLI feature from being useful for the gNB scheduler in the context of SBFD operation and selecting UE pairings on the SBFD symbols or to adapt according to fast UL-to-DL interference variations and imposes processing timeline constraints when the reported CLI measurements are used for purpose of gNB-side beam selection. L3 based configuration also implies that from the UE perspective, RRC procedures must always be used to re-configure the CLI measurement resources. This adds delays in the order of 5-10 msec’s. Another limitation using the existing Rel-16 CLI reporting is that it currently cannot be associated with spatial-domain information, e.g., Tx and/or Rx beams. However, exploiting CLI reports at the gNB for purpose of beam management for the UEs can be seen as one promising interference management solution for SBFD.
Introduction of a L1 aperiodic CLI reporting feature for SBFD operation is therefore motivated by the inability of the gNB to precisely know or at least estimate the UE-side link conditions to solicit L1 reporting from the UE when scheduling on SBFD symbols at short and medium timescale, e.g., up to 100 msec. L1 SRS-based CLI measurements are useful for gNB-side coordinated scheduling or coordinated beamforming. In general, the gNB can estimate average UE-side interference conditions and the can track variations of the UE-side interference levels over longer time periods. For example, a gNB can trigger CLI reporting based on a number of gNB-side observable events such as successive PDSCH transmission failures or high missed detection rates inferred from absence of PUCCH from the UE. However, the tracking of the UE-side interference conditions cannot easily be done for short and medium timescales when selecting the candidate UE pairings for gNB scheduling on the SBFD symbols.
A possibility is then to extend the existing Rel-16 CLI feature by introducing L1 aperiodic CLI reporting. For example, the gNB can configure the periodic SRS transmission from potential aggressor UEs following the principles of Rel-16. These SRS transmission configurations can be signaled by the gNB to the potential victim UEs. The potential victim UEs measure CLI on the configured SRS transmission resources without reporting periodic CLI measurements. Only if the victim UE observes that SRS-based CLI measurement, e.g., SRS-RSRP, is above a gNB-configured CLI reporting threshold, the UE transmits the L1 aperiodic CLI report to the gNB. Similar to the case of beam failure recovery in existing NR specifications, an SR-based or a PRACH-based approach can be used for the L1 aperiodic CLI report.
L1-based CLI reporting from the reporting (victim) UE should also be enhanced with respect to spatial domain assumptions and/or reporting of associated beam information. The latter is of relevance for SBFD operation in FR2-1, i.e., where devices support multi-panel. For example, the indication of QCL-typeD assumption {RX parameter} preferred or not preferred is of importance when QCL-typeD is applicable. The victim UE may measure the UE-to-UE interference on the configured SRS resources for CLI reporting by changing to QCL-typeD. The victim UE can measure and report a beam-specific L1 SRS-based CLI measurement. Note that it is up to the UE implementation whether the QCL-typeD assumption is changed, but the gNB should know the corresponding UE behavior assumed by the UE implementation for purpose of the CLI reporting. gNB scheduling such as MCS selection for the UE can then be handled by the gNB accordingly.
Another question that must be considered then is the need and practicality for gNB-to-gNB signalling of configured CLI measurement resources using Xn/F1 for purpose of inter-cell CLI handling. Such an approach is only meaningful when periodic SRS transmissions from aggressor UEs in the cell are configured. Even then, actual measurement reporting of the CLI-RSSI and SRS-RSRP measurements from the inter-cell victim UEs across Xn/F1 is undesirable due to the associated signaling load and interface latency.
Proposal 6: For UE-to-UE co-channel CLI measurement and reporting, support L1 aperiodic CLI reports.
Proposal 7: For UE-to-UE co-channel CLI measurement and reporting, support associated spatial domain information in FR2-1.
Some possible design options and observations in the Rel-18 SID discussions were captured in TR 38.858 [2] on the measurement signal and reporting metric for the CLI inter-subband measurements (see Annex A).
In principle, we do not see prohibitive specification complexity associated with the introduction of a CLI-RSSI or CLI-RRSP metric as new/additional CSI reporting quantity in 38.214. L1-based CLI reporting can reuse the existing CSI framework as is. The CLI measurement resource can be added as part of the CSI measurement config. The CLI report is added as new/additional CSI reportQuantity, i.e., in addition to CQI, PMI, RI, L1-RSRP, etc. CSI reporting for the UE CLI report needs to account for UCI multiplexing/priority handling and CSI processes.
We see much more potential impacts associated with the introduction of a CLI-RSSI or CLI-RRSP report quantity if the measurement signal is different from SRS as by the Rel-16 CLI feature. It would then become necessary to introduce CSI resource configuration for other types of signals or measurement resources. From the perspective of the victim UE measuring in the UL subband or from the perspective of the aggressor UE transmitting a measurement signal outside the UL subband, it is important to minimize changes compared to existing NR specifications. SRS transmissions from the UE are a feature used for several purposes, i.e., reciprocity-based DL channel acquisition or positioning. SRS can be transmitted outside the active UL BWP and UE transmission behaviour with respect to switching gaps is fully specified already. It is best to avoid the introduction of analog changes for other new types of CLI measurement signals and new/additional UE measurement behaviour such as reception by the victim UE in the SBFD UL subband. SRS transmitted in the DL subband should be the baseline for L1 based CLI reporting.
Proposal 8: Support CLI-RSSI and CLI-RRSP reporting in configured CLI IMR inside the SBFD DL subband.
Proposal 9: Support CLI-RSSI and CLI-RRSP reporting based on SRS transmissions from aggressor UE outside the SBFD UL subband.
Proposal 10: Support CLI-IMR as new interference measurement resource in CSI resource/report config.
Proposal 11: Support periodic and aperiodic reporting modes for CLI-RRSP and CLI-RSSI.
Conclusion
In this contribution, we made the following proposals:
Proposal 1: For gNB-to-gNB co-channel CLI handling, support spatial domain enhancements, i.e., introduction of Xn/F1 signaling support for Tx beam nulling in FR1 and for beam pairing in FR2-1.
Proposal 2: For gNB-to-gNB co-channel CL handling, support 1-way indication of the intended SBFD time-/frequency domain configuration over Xn/F1
Proposal 3: For gNB-to-gNB co-channel CLI spatial domain enhancements, no new/additional specified gNB-side measurements are introduced in 38.215.
Proposal 4: For gNB-to-gNB co-channel spatial domain enhancements, support 1-way indication of configured NZP CSI-RS and SSB CLI measurement resources and support 2-way exchange of recommended/restricted beams based on RS resource ID over Xn/F1.
Proposal 5: For UE-to-UE co-channel CLI handling, support L1/L2 based CLI reporting and associated spatial domain configuration/reporting from the UE.
Proposal 6: For UE-to-UE co-channel CLI measurement and reporting, support L1 aperiodic CLI reports.
Proposal 7: For UE-to-UE co-channel CLI measurement and reporting, support associated spatial domain information in FR2-1.
Proposal 8: Support CLI-RSSI and CLI-RRSP reporting in configured CLI IMR inside the SBFD DL subband.
Proposal 9: Support CLI-RSSI and CLI-RRSP reporting based on SRS transmissions from aggressor UE outside the SBFD UL subband.
Proposal 10: Support CLI-IMR as new interference measurement resource in CSI resource/report config.
Proposal 11: Support periodic and aperiodic reporting modes for CLI-RRSP and CLI-RSSI.
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Annex A
The following text was captured in TR 38.858 [2] on UE-to-UE inter-subband CLI measurements.
For inter-UE inter-subband CLI measurement, at least the following methods were studied:
-	Method#1: victim UE measures RSSI within DL subband
-	Method#2: victim UE measures RSRP of aggressor UE within UL subband
-	Method#3: victim UE measures RSSI within UL subband 
-	Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following methods are studied. 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. Note that it does not imply whether L1 or L2 based measurement is supported.
Method #2 and Method #3 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s). Method #2 and #3 can at least provide higher interference signal strength than inter-subband interference leakage-based measurements in Method #1. Furthermore, such measurement is not subject to inter-cell DL interference. It is feasible for UE to measure RSRP/RSSI 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 UL subband when UL subband is confined within active DL BWP.
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