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Introduction
In dynamic/flexible TDD, the inter-gNB and inter-UE CLI might happen in symbols in which different (colliding) transmission directions (DL/UL) occur in different cells. The inter-gNB CLI is a DL-to-UL interference coming from DL signals from one gNB interfering UL signals of a neighbor gNB, while inter-UE CLI is a UL-to-DL interference coming from UL signals from a UE in a cell interfering DL signal for a UE in a neighbor cell. Figure 1 illustrates an example of inter-gNB and inter-UE CLI.
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Figure 1. Inter-UE CLI and inter-gNB CLI in dynamic/flexible TDD
The colliding symbols could be determined based on gNB coordination. Inter-gNB coordination of the intended DL/UL configuration through backhaul signaling was specified in Rel-16. From the coordination, one gNB could know the resources for fixed DL or UL transmission directions in the coordinating neighbor gNB and also the flexible resources which the neighbor gNB might use for either DL or UL transmission. The gNB could then locate the colliding symbols where different transmission directions are used in the neighbor gNBs. Accordingly, the gNB might determine the strategy for the data scheduling in the colliding and non-colliding symbols.
In this contribution, we discuss potential enhancements for handling inter-gNB CLI and inter-UE CLI for enhanced duplexing systems. 
Discussion 
Inter-gNB CLI
The following was agreed in RAN1#112bis-e for inter-gNB CLI handling in dynamic/flexible TDD and/or SBFD ‎[1]. 
	Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.
[bookmark: _Hlk134970371]Agreement
Study the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.
Agreement
Study the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with cochannel CLI and without cochannel CLI for the uplink power control of a UE 
Agreement
For gNB-gNB co-channel CLI measurement and channel measurement, study the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance
[bookmark: _Hlk134968689]Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)



To mitigate inter-gNB CLI, each gNB needs to measure CLI from neighbor gNBs. There have been discussions on the type of reference signals to be used for CLI measurements. It was agreed in RAN1#111 that at least periodic NZP CSI-RS and SSB can be used as the baseline for RAN1 study, and it was further agreed in RAN1#112 that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.
Both NZP CSI-RS and SSB are periodic reference signals. However, reusing the existing periodic RS without enhancements raises issues with scalability and resource efficiency. To demonstrate the problem, consider a scenario with  gNBs, where each gNB is to transmit RS for CLI measurement by the other  gNBs and also measure RS from the other  gNBs. The number of combinations where each gNB measures CLI from each of the other  gNBs is . Assuming the half-duplex constraint by each gNB on each symbol, a total of  RS resources are to be configured (including Tx beam repetition) if periodic RS is to be used.
This figure is exacerbated with beam-based CLI measurement at FR2 where the number of RS resources to be configured for each pair of gNBs is , where  denotes the number of Tx or Rx beams at each gNB. This results in a total of  RS resources (including Tx beam repetition for Rx beam sweeping) if periodic RS is to be used. This many RS resources can be FDM’ed to  symbols, but that is still a potentially large figure and not well scalable with .
As a numerical example, with  gNBs and  Tx/Rx beams per gNB, each gNB should measure  interfering (Tx) beams through each of its  Rx beams. By repeating the  RS transmissions  times, the gNB can measure beam-based CLI through all its Rx beams from all the other  gNBs. This process requires at least  symbols if reference signals of all the  transmitting gNBs are FDM’ed on the same symbols. This process should then be repeated for measuring CLI at the remaining  gNBs as well, which requires at least  symbols.
In the above scheme, it is assumed that one gNB measures CLI (Rx mode) at a time while all the other  gNBs transmit RS simultaneously (Tx mode). This scheme is wasteful in terms of resources (symbols and REs per symbol). Instead, it is more efficient to allow half of the gNBs to transmit RS at a time and the other half to measure CLI, as shown in Figure 2.
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Figure 2. Coordinated RS transmission and CLI measurement
The main issue to realize this scheme is that different combinations of gNBs in Tx and Rx mode should be coordinated, which becomes tedious or impossible with periodic RS, and requires a large number of RS resource configurations.
[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.
It can be shown that, by appropriate arrangement of gNBs in RS transmission (Tx) and measurement (Rx) modes, the number of RS resources can be reduced to , which can be FDM’ed in  symbols. To realize this, RS transmissions should follow different patterns at different gNBs to ensure that every gNB can measure CLI from every other gNB. This approach not only improves resource efficiency and scalability significantly, but also provides flexibility if and when gNBs are to be added to or removed from a group of interfering gNBs, i.e., when  is not fixed due to varying conditions in the scattering environment.
[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.
It is a common implementation to configure similar SSB periodicities in nearby cells in which SSBs use the same half frames for SSB transmissions. Since the gNB hardware may be constrained to half-duplex operation, the regular SSBs may not be useful for inter-gNB CLI measurements when each gNB transmits SSBs in the same half frames that the nearby gNBs also use for their own SSB transmissions.
To address this issue, other SSBs can be configured and dedicated to inter-gNB CLI measurements. The aforementioned approach can then be applied to these dedicated SSBs – each gNB can follow a pattern of SSB transmissions that is different from SSB transmission patterns by nearby gNBs. According to this approach, in each SSB half frame within each SSB periodicity, a group of gNBs transmit SSBs while other gNBs receive the SSBs and perform CLI measurements. Since different gNBs follow different patterns, this approach can guarantee that each gNB finds a chance to receive SSBs from any other gNB in the vicinity. The CLi measurement results can then be used for CLI handling.
It should be noted that since these dedicated SSBs may not be used for other purposes than CLI measurement, they can be configured as NCD-SSBs in accordance with the agreements in the previous meeting.
Proposal 2: In order for each gNB to have a chance to measure CLI from any other gNB in its vicinity, support gNB-specific patterns for transmitting SSBs dedicated to CLI measurements. The SSBs can be configured as NCD-SSB.
With respect to the impact of CLI measurement inaccuracy at victim gNB due to misalignment between UL reception timing from served UEs and DL reception timing from aggressor gNBs, it should be noted that if SSBs are used for the CLI measurements, the victim gNB can obtain accurate reception timing from the received SSB itself, hence the SSB can be measured accurately.
Meanwhile, if there is any UL transmission by a served UE at the time, and the victim gNB’s baseband processing cannot handle the reception timing misalignment, UL reception performance on the symbols on which SSBs are received (and potentially adjacent symbols) may be affected. However, CLI measurements are not expected to be performed frequently, and hence the issue can be handled by avoiding UL scheduling on those symbols. Therefore, we proposed to leave this issue to implementation.
Proposal 3: If SSB (CD or NCD) is used for gNB-to-gNB CLI measurements, the issue with timing misalignment at the victim gNB between SSB reception from aggressor gNBs and UL reception from served UEs can be handled by implementation.
Similarly, we propose to handle UL resource muting by implementation, i.e., transparent to UEs, because CLI measurements are not expected to be performed frequently, and introducing additional specification for UEs is not well justified.
Proposal 4: UL resource muting for CLI measurements can be handled by implementation. Support transparent UL resource muting.
In order to realize gNB-to-gNB CLI measurement, the aggressor gNB should coordinate with potential victim gNBs on the use of reference signals. The aggressor gNB can configure reference signals and send the configuration information to potential victim gNBs over the backhaul (e.g., Xn). The victim gNBs can then perform interference measurement on the reference signals and report high-interference RS resources back to the aggressor gNB or to the core network.
[bookmark: _Hlk115355135]Proposal 5: Support exchange of reference signal configuration information among gNBs for the purpose of inter-gNB CLI measurement. 
With application of analog beamforming at FR2, interference from the aggressor gNB is potentially mitigated by Tx beamforming of signals towards the target UE, which is likely to be spatially (angularly) distant from the victim gNB. Similarly, the victim gNB applies Rx beamforming towards its own target UE, which is potentially distant from the aggressor gNB. Therefore, it is expected that analog beamforming reduces the probability of inter-gNB CLI.
However, due to imperfect analog beam patterns (e.g., side lobes and faulty phased elements), and especially in heterogenous deployments, the adverse effect of potential inter-gNB CLI, once it occurs, is exacerbated in the presence of beamforming gains on Tx and/or Rx sides, which can impose significant constraints on the SINR and the resulting data rates.
Figure 3 illustrates an example scenario. In this example, DL Tx beam 1 of gNB1 does not cause excessive interference on gNB2. However, DL Tx beam 2 does have the potential to cause a large inter-gNB CLI depending on Rx beamforming at gNB2. If gNB2 applies UL Rx beam 1, the resulting CLI can be excessive, but not otherwise. Therefore, on the one hand, gNB2 should expect a large CLI in the case that it happens to apply UL Rx beam 2 right when gNB1 applies DL Tx beam 1. But on the other hand, assuming the worst-case CLI every time gNB2 applies UL Rx beam 1 can lead to significant underutilization of the bandwidth.
[image: ]
Figure 3. Inter-gNB CLI in the presence of analog beamforming
This issue motivates beam coordination among gNBs, which can occur on the Xn interface directly between gNBs and/or on the NG interface indirectly through the core network. Current XnAP specification supports exchanging Intended TDD DL-UL Configuration NR IEs that allow gNBs to inform neighbor gNBs of potential TDD interference. Remote interference management, on the other hand, utilizes NGAP communication through the core network for interference measurement and management. Neither of these mechanisms, however, supports beam coordination.
In order to realize inter-gNB coordination, gNBs should be enabled to inform other gNBs in their vicinity of beam-specific interference each of its downlink beam causes. Absent such information, victim gNBs are not able to acquire the worst-case interference, as interference measurements on random downlink symbols are not guaranteed to capture the interference from the worst beams. One approach is for the aggressor gNB to can configure reference signals corresponding to the gNB’s DL Tx beams and exchange the information with nearby gNBs.
Next, victim gNBs should be able to indicate high-interference Tx beams of the aggressor gNB. This indication/report may be sent to the core network or to the aggressor gNB itself. The victim gNB should also be able to report the amount/level of excess interference corresponding to the high-interference beams. Similar to RIM, this feedback mechanism can be specified over backhaul or over the air (OTA).
[bookmark: _Hlk127537581][bookmark: _Hlk115355154]Proposal 6: Support victim gNB indicating high-interference (non-preferred) beams to the aggressor gNB or the core network. Additionally, support the victim gNB reporting the amount/level of excess interference corresponding to the high-interference beams.
Moreover, the inter-gNB CLI can be handled be aggressor gNBs and preferred beams selection and indication. For example, a victim gNB may utilize a Tx-Rx beam coordination and interference alignment method, wherein the selected aggressor gNBs and their preferred Tx beams are aligned destructively at the victim gNB and therefore resulting in a lower superposed CLI, as exemplified in Figure 4.
[image: ]
[bookmark: _Hlk135039174]Figure 4. Inter-gNB CLI handling by aggressor gNBs and preferred Tx beams selection
[bookmark: _Hlk127537585]Proposal 7: Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.
Proposal 8: Further study inter-gNB CLI handling by aggressor gNBs selection
Next, if all receiving gNBs measuring beam-specific CLI assume the worst-case scenario, which is interference from the beam that causes the highest interference, that can lead to significant underutilization of resources as the corresponding data rates can be quite low. Instead, we propose the aggressor gNB indicate to the other gNBs of any restrictions it may apply for using high-interference beams.
Proposal 9: Support aggressor gNB indicating information of using high-interference beams to victim gNBs.
When the victim gNB learns about potential inter-gNB CLI, it can take interference handling measures by implementation, e.g., link adaptation in the uplink. Similarly, when the aggressor gNB is informed of high-interference beams, it can attempt to reduce the interference on those beams by implementation, for example, avoiding those beams in the downlink or reducing the DL Tx power on those beams.
However, it is possible for gNBs to coordinate TDD configurations on high-interference beams, especially at FR2. For example, if the aggressor gNB needs to use certain Tx beams for scheduling DL to UEs, and a victim gNB reports that it experiences a large interference from those Tx beams, the aggressor gNB can coordinate and match TDD configurations on certain slots and then use the high-interference Tx beams only when scheduling DL on those slots. This way, the aggressor gNB can make sure that a DL/UL symbol collision does not happen when it uses the high-interference Tx beams.
Similarly, if the victim gNB needs to use certain Rx beams for scheduling UL for UEs, but it receives a large interference on those Rx beams, it can use those Rx beams only when scheduling UL on the coordinated slots. This way, the victim gNB can make sure that a DL/UL symbol collision does not happen when it uses the coordinated Rx beams.
Since different Tx beams can be harmful to different victim gNBs, and similarly, different Rx beams can receive different interference from different aggressor gNBs, it is beneficial to enable multiple such coordinated/matched TDD DL/UL among gNBs in a vicinity. This motivates grouping of gNBs and coordinating/matching TDD DL/UL within each group.
An example is illustrated in Figure 5. In this example, the aggressor gNB causes a large interference when applying Tx beams 1 and 2 on victim gNBs 1 and 2, but not the other way around. Therefore, the aggressor gNB can coordinate/match TDD DL/UL on certain slots for scheduling UE1 and coordinate TDD DL/UL on other slots for scheduling UE2. This information can be exchanged by adding spatial parameters to the Intended TDD DL-UL Configuration IE. 
[image: ]
Figure 5. Inter-gNB CLI in the presence of analog beamforming
[bookmark: _Hlk115355161]Proposal 10: To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams. This information can be exchanged by adding spatial parameters to the Intended TDD DL-UL Configuration IE.
Moreover, several companies have proposed to take the existing interference handling mechanisms, such as Rel-16 inter-UE CLI and RIM as the starting point for interference handling with duplexing enhancements. It is possible to pursue a unified interference handling approach through which gNBs can measure interference from neighbor gNBs and UEs (gNB-to-gNB and UE-to-gNB interference), and furthermore, configure their own UEs to measure gNB-to-UE and UE-to-UE interference on the same reference signals. Since SRS-RSRP reporting is specified for inter-UE CLI management, the same specification can be used for gNB-to-UE interference if the gNB transmits the SRS (which can then be used by implementation for gNB-to-gNB CLI as well).
Allowing gNB to transmit SRS for this purpose has at least two advantages: 1) SRS resources can be shared for downlink and uplink interference measurements, hence saving resource and signaling overhead. 2) Specification of the victim UE (measuring and reporting SRS-RSRP) can be unified, which reduces specification efforts.
[bookmark: _Hlk115355165]Proposal 11: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
In dense deployment scenarios, the aggressor gNB may have multiple victim gNBs. Due to its limited capability, e.g., limited number of Tx antennas and limited number of Tx beams, finding the best trade-off between maximizing the aggressor’s signal quality at its own cell and minimizing or avoiding the CLI towards the victim nodes can become more constrained. From the aggressor’s viewpoint, assigning priorities to victim nodes can allow the aggressor gNB to limit or avoid the CLI towards, at least, high-priority victim nodes.
Proposal 12: Support assigning priorities to victim gNBs so that the aggressor gNB will be able to limit or avoid the CLI towards at least high-priority victim gNBs.
The victim gNB needs to receive the CLI measurement RS from the aggressor gNB in the UL symbols. If RS is transmitted in the resource overlapping with a PUSCH transmission, the victim gNB has to pause the PUSCH reception and starts to receive the RS. Then PUSCH detection performance might be impacted. It could be considered to solve this issue by gNB implementation. For example, the victim gNB could schedule PUSCH such that PUSCH resources do not collide with those for CLI measurement RS. Alternatively, the PUSCH resource can be scheduled to include the overlapping resource, and PUSCH is more robustly transmitted to mitigate the impact from the CLI measurement RS.  
[bookmark: _Hlk115355168]Proposal 13: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 
Inter-UE CLI
The following was agreed in RAN1#112bis-e for inter-UE CLI handling in dynamic/flexible TDD and/or SBFD ‎[1]. 
	Agreement
For UE-to-UE co-channel CLI measurement, study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s). 



To handle inter-UE CLI, Rel-16 introduced UE side interference measurement and reporting. A UE from a cell could be configured to measure the signals from UEs in a neighboring cell. The measurement could be SRS-RSRP or CLI-RSSI based on configuration. The UE will report the measurement to gNB so that the gNB could take it into consideration when perform scheduling. 
To measure SRS-RSRP, the victim UE is provided with configurations for SRS transmission, which are expected to be the same with those configured for the SRS transmission from the potential aggressor UEs. This also means that the gNB should know the SRS configurations of the potential aggressor UEs from a neighbor gNB, otherwise it cannot configure SRS to the victim UEs for interference measurement. It is noted that Rel.16 did not specify the coordination of SRS configurations due to the overhead issue. In Rel.18, the coordination of SRS configurations among gNBs might be a potential area to be enhanced. 
[bookmark: _Hlk115355172]Proposal 14: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
Similar to the discussion on resource overhead of inter-gNB CLI, it can be significantly wasteful to configure separate SRS resources for individual UEs in the aggressor cell, especially when the number of UEs is large and each UE is not expected to take more than a small portion of the radio resources. Instead, several UEs can be configured with SRS on uplink resources that overlap in time and/or frequency domains. This includes the case that SRS for multiple UEs are configured on the same resources, which can reduce resource overhead at the cost of additional configuration or signaling to avoid signal collisions.
Another advantage of this approach is that in a mobile environment in which UEs join and leave a cell dynamically, there is no need for the cell to exchange information of the updated SRS resource configurations with the nearby cells at small timescales. Instead, the cell can configure a fixed set of SRS resources in a semi-static (larger) timescale and only assign the SRS resources to UEs by configuration/signaling in a smaller timescale. This avoids the need for any dynamic information exchange of the SRS resource configurations, which could be a prohibitive concern for backhaul signaling specification and operation.
Proposal 15: Study benefits and mechanisms for sharing SRS resources among UEs in the aggressor cell.
Besides the UE-to-UE inter-cell co-channel CLI measurement, the SRS configuration (especially SRS configuration in time domain) may also be used for UE-to-UE inter-cell inter-subband CLI measurement, that is, the victim UE may acquire the SRS-RSRP on the configured SRS resources and may further measure CLI-RSSI on resources overlapping in time with the configured SRS resources within the adjacent subbands. Therefore, for the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations and scheduling information should be studied.
[bookmark: _Hlk115355175]Proposal 16: 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.
Unlike the SSB from an aggressor gNB, the SRS from an aggressor UE is not self-contained in the sense of carrying timing information – SRS is simply not designed for that purpose. Therefore, the issue of timing misalignment in UE-to-UE CLI measurements cannot be left to implementation alone. Without additional measures that allow the victim UE to obtain accurate reception timing of the SRS, the CLI measurement results can be inaccurate in the order of several dBs, which can lead to inaccurate link adaptation and scheduling measures by the serving gNB.
In order to address this issue, signaling should be introduced to assist the victim UE with obtaining SRS reception timing and/or indicate to the aggressor UE the timing of SRS transmission for the purpose of timing adjustment at the victim UE. The timing information can be related to (approximate) location of either or both UEs, and it may need information exchange in the case of inter-cell UE-to-UE CLI.
Proposal 17: To handle SRS reception timing misalignment in UE-to-UE CLI measurements, support signaling and information exchange for assisting the victim UE with SRS reception timing and/or indicating to the aggressor UE the SRS transmission timing.
Furthermore, Rel-16 CLI measurement and reporting mechanisms do not consider potentially different interference levels measured by a UE when different spatial filters are used for interference measurements. Considering that received signal power may vary significantly depending on Rx beams and Rx antenna panels as shown in Figure 6, for Rel-18 CLI measurement and reporting, it may be beneficial to enable a UE to report impact of spatial filters to be used by the UE for intended communications on observed interference levels. Accordingly, gNB can use the reported information for interference handling with proper scheduling of UEs and corresponding serving beams. 
[image: ]
Figure 6. Exemplary received signal power for different Rx beams of different Rx antenna panels
[bookmark: _Hlk115355194][bookmark: _Hlk118375807]Observation 2: Observed interference level may vary significantly depending on Rx beams and Rx antenna panels.
[bookmark: _Hlk115355181]Proposal 18: Support spatially differentiated CLI measurement and reporting. 
Another potential area is more dynamic interference measurement and reporting. This is different from Rel-16 CLI measurement, which is based on linear averaging of a long-term measurement. When a cell in unpaired spectrum operates with semi-statically configured flexible symbols, existence of cross-link interference may depend on dynamic usage of the configured flexible symbols. That is, if communication directions of flexible symbols change dynamically, existence of dominant CLI changes dynamically accordingly. Therefore, UE may not be able to measure a CLI level accurately based on semi-statically configured CLI measurement occasions. If UE performs CLI measurement only when CLI exists based on dynamic indication from a network, UE measurement can accurately reflect the CLI level even with dynamic TDD operation. Further, the dynamic indication may include spatial information associated with active CLI measurement occasions so that UE can perform CLI measurement based on the indicated spatial information. 
In RAN1#111, it has been agreed that for UE-to-UE CLI mitigation, the L1/L2 based CLI measurement and reporting could be taken as potential enhancements. In RAN1#112, it was further agreed that for L1/L2 based inter-UE CLI measurement, SRS-RSRP and CLI-RSSI are to be further studied as baseline metrics. In our view, the gNB might configure a victim UE a set of measurement resources (e.g., SRS) that are transmitted from multiple potential aggressor UEs, and the CLI measurement can be corresponding to different aggressor UEs. Depending on configuration, the measured CLI can be periodic/aperiodic/semi-persistent reported, and the reporting could be though PUCCH or PUSCH. The association between reporting event with the measurement resource should be studied. In addition, similar with CSI report, it can be considered to have flexibly configured wideband and subband CLI reporting to better reflect the CLI in frequency domain. The details on configurations and reporting are FFS. 
[bookmark: _Hlk115355185]Proposal 19: For L1/L2 based UE-to-UE co-channel CLI measurement and reporting, study periodic/aperiodic/semi-persistent CLI reporting over PUCCH or PUSCH. 
Similar to the inter gNB CLI handling, the inter-UE CLI can be handled be aggressor UEs and preferred beams selection and indication. For example, a victim UE may utilize a Tx-Rx beam coordination and interference alignment method, wherein the selected aggressor UEs and their preferred Tx beams are aligned destructively at the victim UE and therefore resulting in a lower superposed inter-UE CLI, as exemplified in Figure 7.
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Figure 7. Inter-UE CLI handling by aggressor UEs and preferred Tx beams selection
Proposal 20: Support inter-UE CLI handling by joint aggressor UEs and preferred Tx beams indication

Conclusion
In this paper, we discussed enhancements on handling cross-link interference for duplexing enhancement and made the following observations and proposals:
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.
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.
Proposal 2: In order for each gNB to have a chance to measure CLI from any other gNB in its vicinity, support gNB-specific patterns for transmitting SSBs dedicated to CLI measurements. The SSBs can be configured as NCD-SSB.
Proposal 3: If SSB (CD or NCD) is used for gNB-to-gNB CLI measurements, the issue with timing misalignment at the victim gNB between SSB reception from aggressor gNBs and UL reception from served UEs can be handled by implementation.
Proposal 4: UL resource muting for CLI measurements can be handled by implementation. Support transparent UL resource muting.
Proposal 5: Support exchange of reference signal configuration information among gNBs for the purpose of inter-gNB CLI measurement. 
Proposal 6: Support victim gNB indicating high-interference (non-preferred) beams to the aggressor gNB or the core network. Additionally, support the victim gNB reporting the amount/level of excess interference corresponding to the high-interference beams.
Proposal 7: Support victim gNB indicating preferred and high-priority Tx beams to the aggressor gNB.
Proposal 8: Further study inter-gNB CLI handling by aggressor gNBs selection
Proposal 9: Support aggressor gNB indicating information of using high-interference beams to victim gNBs.
Proposal 10: To enable coordinated scheduling/beamforming, support coordination/matching of TDD DL/UL on certain slots/symbols for use of high-interference beams. This information can be exchanged by adding spatial parameters to the Intended TDD DL-UL Configuration IE.
Proposal 11: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
Proposal 12: Support assigning priorities to victim gNBs so that the aggressor gNB will be able to limit or avoid the CLI towards at least high-priority victim gNBs.
Proposal 13: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 
Proposal 14: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
Proposal 15: Study benefits and mechanisms for sharing SRS resources among UEs in the aggressor cell.
Proposal 16: For the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations and intended TDD DL-UL configurations should be studied.
Proposal 17: To handle SRS reception timing misalignment in UE-to-UE CLI measurements, support signaling and information exchange for assisting the victim UE with SRS reception timing and/or indicating to the aggressor UE the SRS transmission timing.
Observation 2: Observed interference level may vary significantly depending on Rx beams and Rx antenna panels.
Proposal 18: Support spatially differentiated CLI measurement and reporting. 
Proposal 19: For L1/L2 based UE-to-UE co-channel CLI measurement and reporting, study periodic/aperiodic/semi-persistent CLI reporting over PUCCH or PUSCH. 
Proposal 20: Support inter-UE CLI handling by joint aggressor UEs and preferred Tx beams indication
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