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[bookmark: _Ref78978006]Introduction
A study item “Study on evolution of NR duplex operation” has been agreed for Rel.18. One of key objectives is to study UE-to-UE co-channel CLI measurement and reporting in SBFD (subband non-overlapping full duplex) and dynamic/flexible TDD operation. This document provides our view on the objective.
Discussion
Mechanism of L1-based CLI measurement and reporting
In RAN1#110bis-e and RAN1#111, the following agreements were reached. Further details need to be discussed.
	Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)

Agreement
For the purpose of UE-to-UE CLI mitigation, consider the following potential enhancements:
· For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic or event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
Companies are encouraged to bring additional details and evaluation results to determine the benefit of the above potential enhancements.



Regarding L1-based UE-to-UE measurement and reporting, it can be considered to reuse the existing framework of CSI report. For reusing CSI report framework, CLI measurement metrics can be reported in conjunction with other CSI measurement metrics, i.e., SRS-RSRP or CLI-RSSI, is mapped to UCI bits together with other CSI report. Multiple measurement results corresponding to measurement resources can be included in one report. In SBFD operation, assuming the case where there can be many aggressor UEs around the victim UE (because aggressor UEs are in the same cell as the victim UE), UCI overhead would be a potential issue. Therefore, details of CLI measurement metrics need to be studied such as report fields of SRS-RSRP/CLI-RSSI in CSI report and configuration of SRS-RSRP/CLI-RSSI resource for CSI report.
Proposal 1: For L1-based UE-to-UE CLI measurement and reporting, the CSI report framework can be reused as a baseline

Subband-based CLI measurement and reporting for UE-to-UE CLI handling
UE-to-UE CLI leakage can be non-uniform distribution in frequency domain (orange line in Figure 1). In SBFD operation, DL subband can be affected by non-uniform CLI leakage from adjacent UL subband. In dynamic/flexible TDD operation, DL can be affected by non-uniform CLI leakage from UL transmitted by other cell in adjacent channel. In other case, when DL symbols overlap with UL subband in SBFD symbols in other cell, DL can be affected by non-uniform CLI leakage from UL subband. Rel.16 CLI framework only support wideband-based CLI measurement and reporting (i.e., does not support subband-based CLI measurement and reporting). Rel.16 CLI measurement and reporting are not suitable for reporting non-uniform CLI leakage. Therefore, subband-based CLI measurements and reporting need to be studied. For subband-based CLI measurement, CLI measurement bandwidth can be divided into multiple subbands and UE-to-UE CLI is measured in each subband (blue line in Figure 1). For subband-based CLI reporting, multiple measurement results corresponding to subband can be included in one report. If UE reports the information of non-uniform CLI (e.g., locations of large CLI values in the frequency domain), gNB can determine MCS and allocate DL considering the non-uniform CLI leakage. In order to report CLI values for multiple subbands, how to reduce UCI overhead needs to be discussed.
Proposal 2: Study subband-based CLI measurement and reporting for UE-to-UE CLI handling
[image: ]
[bookmark: _Ref127180758]Figure 1 Example of subband-based CLI measurement and reporting

Spatial domain coordination method for UE-to-UE co-channel CLI handling
When beamforming is used, the interference could be dramatically different depending on the beam directions. Consider the Figure 2 as an example. UE #1 may not suffer from strong CLI from UE#2 if UE #1 applies Rx beamforming and UE #2 applies Tx beamforming toward gNB respectively. Therefore, spatial domain enhancement can be considered to facilitate efficient UE paring to avoid UE-to-UE interference. For example, UE can report one or several strongest interfered beam directions together with CLI-RSSI. 
Proposal 3: Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI

[image: ]
[bookmark: _Ref118108314][bookmark: _Ref118108279]Figure 2 CLI is impacted by beamforming

Regarding how to report spatial domain information, the following options can be considered.
· Option 1: L1-based reporting
· UE reports the CLI associated with each beam (e.g., SSB index, TCI state) using L1-based reporting. L1-based measurement and reporting are useful for enabling fast beam selection in response to interference variation as compared to L3-based measurement and reporting.
· Option 2: L2-based reporting
· In Rel-17 eIAB restricted beam indication, the parent node indicates to the child node the beams associated with the SSB/CSI-RS of the child IAB-DU via MAC CE. To adjust/avoid UE-to-UE CLI using restricted beam indication similar to Rel-17 eIAB by gNB. Therefore, if L2-based report from UE is sufficient, the Rel-17 eIAB restricted beam indication could be reused. 
Proposal 4: UE-to-UE reporting for spatial domain coordination using L1 or L2 reporting should be studied

Conclusion
In this contribution, we made the following observation and proposals. 
Proposal 1: For L1-based UE-to-UE CLI measurement and reporting, the CSI report framework can be reused as a baseline
Proposal 2: Study subband-based CLI measurement and reporting for UE-to-UE CLI handling
Proposal 3: Study how to include spatial domain information to facilitate efficient UE pairing to avoid UE-to-UE CLI
Proposal 4: UE-to-UE reporting for spatial domain coordination using L1 or L2 reporting should be studied
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