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1. [bookmark: _Toc120549591]Introduction
In last RAN1 meeting, the following agreements were made [1]:
Agreement
Study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource configuration
· Measurement details
· Relevant information exchange
· Usage of measurement

Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange

Agreement
Study the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2

Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI measurement and reporting, which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Measurement resource/reporting configuration
· Measurement/reporting details (including UE processing delay)
· Relevant information exchange (between gNBs) if needed
· Usage of measurement at gNB

Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Details of coordinated scheduling for time/frequency resources
· Relevant information exchange (if needed)

Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2
In this contribution, the study of inter-UE intra-subband and inter-gNB intra-subband CLI handling on flexible/dynamic TDD will be discussed.
2. Inter-UE intra-subband CLI handling enhancement
In last two RAN1 meetings, some potential enhancement methods of inter-UE intra-subband CLI handling were listed. In this section, some preferred enhancement methods from our point of view will be discussed.
L3 inter-UE CLI measurement and report were specified in Rel-16, including: SRS-RSRP and CLI-RSSI measurement and report. In our contribution [2], two inter-subband CLI measurement methods are proposed, in which the method#2 can be applied for both SBFD and flexible/dynamic TDD, that is victim UE measures inter-UE intra-subband CLI within its UL subband. Compared with Rel-16 CLI, the following two enhancements can be considered for Rel-18 flexible/dynamic TDD:
UE-to-UE co-channel CLI measurement and reporting:
L1/L2 CLI measurement and report can be considered to better reflect the interference variation. As the discussion in our contribution [2], L1/L2 inter-subband CLI measurement and report is one potential CLI handling scheme in SBFD, including periodic, semi-persistent, aperiodic and event-triggered. The joint design of L1/L2 inter/intra-subband CLI measurement can be considered for SBFD and flexible/dynamic TDD, e.g., define the same measurement and report framework for inter-UE inter/intra-subband CLI.  
For the measurement resource, Rel-16 CLI SRS and RSSI measurement resources can be reused, we don’t see the motivation to define new measurement resource.
Proposal 1: For inter-UE intra-subband CLI measurement and reporting, support L1/L2 CLI measurement and report to better reflect the interference variation.

Coordinated scheduling:
In Rel-16 CLI, only TDD configurations are exchanged between gNBs. In order to better support inter-vendor inter-UE CLI cooperation, the backhaul signaling can be enhanced to exchange other necessary information, e.g., CLI SRS or RSSI resource configurations to assist the network to identify the aggressor UEs and realize the coordinated scheduling in time/frequency domain for victim UE and aggressor UE.
Proposal 2: For coordinated scheduling for inter-UE intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration or RSSI resource configuration.
3. Inter-gNB intra-subband CLI handling enhancement
In last two RAN1 meetings, some potential enhancement methods of inter-gNB intra-subband CLI handling were listed. In this section, some preferred enhancement methods from our point of view will be discussed.
gNB-to-gNB CLI measurement and reporting:
In Rel-16, the gNB-to-gNB CLI is not specified which is based on implementation method. In Rel-18 flexible/dynamic TDD scenario, gNB-to-gNB CLI measurement and reporting can be considered for assisting the coordinated scheduling between aggressor gNB and victim gNB and enabling advanced beamforming algorithms to suppress the inter-gNB CLI.
In our contribution [2], two inter-gNB inter-subband CLI measurement methods are proposed, which the method#2 can be applied to both SBFD and flexible/dynamic TDD, that is victim gNB measures RSRP of aggressor gNB’s RS in its DL subband. 
There are some aspects that should be considered in inter-gNB CLI measurement and reporting design:
· Which RS can be used for inter-gNB CLI measurement?
· [bookmark: _Hlk110416379]To reduce the RS overhead, the existing DL RS e.g., CSI-RS can be reused as much as possible for inter-gNB CLI measurement.
· How to identify the aggressor gNB?
· Some coordination between gNBs are needed, e.g., the configuration of CSI-RS, so that victim gNB can identify the strongest aggressor gNB via the RSRP measurement of CSI-RS from different gNBs.
· How to measure the accurate inter-gNB CLI measurement when the UL transmission of target UE is overlapped with the inter-gNB CLI measurement resource?
· UE’s resources muting in UL transmission may be needed for more accurate inter-gNB CLI measurement.

Proposal 3: For inter-gNB intra-subband CLI measurement and reporting, the following aspects can be considered:
· Existing DL RS can be reused as the inter-gNB CLI measurement RS, e.g., CSI-RS;
· Backhaul signalling enhancement is needed to exchange related information, e.g., CSI-RS configurations.
· Resources muting in UL transmission for more accurate inter-gNB CLI measurement.

Coordinated scheduling:
From operator’s point of view, the mainly interested and realistic scenario for dynamic/flexible TDD deployment is to apply different TDD frame structures for outdoor macro network and indoor hotspot in the same frequency carrier to fit the different UL/DL traffic statistic ratios. In this scenario, it is highly probable that the macro gNBs and indoor gNBs are from different vendors, so specification support may be needed to handle the inter-gNB CLI in this scenario. Thus, some backhaul signalling enhancement should be considered to support inter-vendor cooperation.
Proposal 4: For coordinated scheduling for inter-gNB intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., scheduling information in time-domain, frequency-domain, spatial-domain, and power domain.

[bookmark: _Hlk110417271]UE and gNB transmission and reception timing:
As the illustration of Figure 1, dure to the TA of UE UL transmission, for victim gNB, the timing between the received UL transmission of target UE and the CLI interference from aggressor gNB is not aligned, e.g., , which will complicate the inter-gNB CLI mitigation. Thus, some methods need to be applied to align the timing between the received UL transmission of target UE and the CLI interference from aggressor gNB. For example, set  via information n-TimingAdvanceOffset in SIB1 or define negative . 


Figure 1 Unalignment between UE and gNB transmission and reception timing

Proposal 5: For inter-gNB intra-subband CLI handling, UE and gNB transmission and reception timing alignment can be further studied, e.g., set  via information n-TimingAdvanceOffset or define negative .
4. Conclusions
In this contribution, the study on potential enhancements on flexible/dynamic TDD are discussed and the following proposals are made.
Proposal 1: For inter-UE intra-subband CLI measurement and reporting, support L1/L2 CLI measurement and report to better reflect the interference variation.
Proposal 2: For coordinated scheduling for inter-UE intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration or RSSI resource configuration.
Proposal 3: For inter-gNB intra-subband CLI measurement and reporting, the following aspects can be considered:
· Existing DL RS can be reused as the inter-gNB CLI measurement RS, e.g., CSI-RS;
· Backhaul signalling enhancement is needed to exchange related information, e.g., CSI-RS configurations.
· Resources muting in UL transmission for more accurate inter-gNB CLI measurement.
Proposal 4: For coordinated scheduling for inter-gNB intra-subband CLI handling, support to enhance the backhaul signaling to exchange necessary information, e.g., scheduling information in time-domain, frequency-domain, spatial-domain, and power domain.
Proposal 5: For inter-gNB intra-subband CLI handling, UE and gNB transmission and reception timing alignment can be further studied, e.g., set  via information n-TimingAdvanceOffset or define negative .
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