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1. [bookmark: _Toc120549591]Introduction
[bookmark: _Hlk99027371]TSG RAN has setup a new SI on evolution of NR duplex operation at RAN#94-e in [1] and with the following objectives in the updated SID [2]:
[bookmark: _Hlk89819652]The objective of this study is to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum.
In this study, the followings are assumed:
· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges
The detailed objectives are as follows:
· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).
· [bookmark: _Hlk99028952]Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
· Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
· [bookmark: _Hlk99029108]Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
· Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
Note: For potential enhancements on dynamic/flexible TDD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion. 
In this contribution, the study on potential enhancements on flexible/dynamic TDD will be discussed.
2. Inter-UE CLI handling enhancement
L3 UE -UE CLI measurement and report were specified in Rel-16, including:
· SRS-RSRP measurement and report.
· CLI-RSSI measurement and report.
The following enhancements can be considered for Rel-18, 
· L1 CLI measurement and report can be considered to better reflect the interference variation, and aperiodic LI CLI measurement and report can also be considered to reduce the overhead.
· Backhaul signaling can be enhanced to exchange necessary information, e.g., CLI SRS configuration, to support inter-vendor inter-gNB cooperation.
[bookmark: _GoBack]
Proposal 1: For inter-UE CLI handling, the following enhancements can be considered:
· Support L1 CLI measurement and report to better reflect the interference variation, and aperiodic LI CLI measurement and report can also be considered to reduce the overhead.
· Enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration, to support inter-vendor inter-gNB cooperation.
3. Inter-gNB CLI handling enhancement
gNB -gNB CLI handling was not specified in Rel-16 and left to gNB implementation. As discussed in our companion contribution [3], 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 gNB-gNB CLI in this scenario. Therefore, further enhancement on inter-gNB CLI handling can be considered. Specifically, the following can be further studied:
· How to handle the timing misalignment (about  with default value of  for FR1 TDD [TS 38.133]) between the received UL transmission of target UE and the CLI interference from aggressor gNB? 
· It is preferred to directly set  via information n-TimingAdvanceOffset in SIB1, which may have no spec impact.
· To enable advanced beamforming algorithms to suppress the gNB-gNB CLI, how to measure the effective channel () between aggressor gNB and victim gNB when the UL transmission of target UE is overlapped with PDCCH and/or PDSCH of aggressor gNB?
· Which RS can be used for gNB-gNB CLI measurement?
· Resources muting in UL transmission for more accurate gNB-gNB CLI measurement can be considered.
· Inter-gNB coordination in time-domain, frequency-domain, spatial-domain, and power domain: Backhaul signalling enhancement may be needed to support inter-vendor cooperation.

Proposal 2: For inter-gNB CLI handling, the following aspects can be further studied:
· How to handle the timing misalignment between the received UL transmission of target UE and the CLI interference from aggressor gNB? e.g., set  via information n-TimingAdvanceOffset.
· To enable advanced beamforming algorithms to suppress the gNB-gNB CLI, how to measure the effective channel () between aggressor gNB and victim gNB?
· Potential resources muting schemes in UL transmission or more accurate gNB-gNB CLI measurement.
· Inter-gNB coordination in time-domain, frequency-domain, spatial-domain, and power domain.
· Backhaul signalling enhancement to support inter-vendor cooperation.
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 CLI handling, the following enhancements can be considered:
· Support L1 CLI measurement and report to better reflect the interference variation, and aperiodic LI CLI measurement and report can also be considered to reduce the overhead.
· Enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration, to support inter-vendor inter-gNB cooperation.

Proposal 2: For inter-gNB CLI handling, the following aspects can be further studied:
· How to handle the timing misalignment between the received UL transmission of target UE and the CLI interference from aggressor gNB? e.g., set  via information n-TimingAdvanceOffset.
· To enable advanced beamforming algorithms to suppress the gNB-gNB CLI, how to measure the effective channel () between aggressor gNB and victim gNB?
· Potential resources muting schemes in UL transmission or more accurate gNB-gNB CLI measurement.
· Inter-gNB coordination in time-domain, frequency-domain, spatial-domain, and power domain.
· Backhaul signalling enhancement to support inter-vendor cooperation.
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