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1. Introduction 
In Rel-18 Workshop and subsequent email discussion, evolution of duplex operation has a lot of attention to many companies to enhance many aspects including latency reduction, UL coverage enhancement and UL capacity enhancement. And some combinations of duplex operation at gNB and UE side were proposed by many companies to consider this feature as a long-term one and whether interference issue can be handled by gNB implementation. In this contribution, we provide views on general views on combination of duplex operation at gNB and UE side, time plan on this feature and an analysis on inter-UE cross-link interference. 


2. Discussion 
2.1 General views
For evolution of duplex operation, RAN4 study may potentially be large and an appropriate time budget should be served. Given this situation, we think that it is reasonable to narrow down the scope in Rel-18. With flavors of different view and considering feasibility/difficulty of implementation, we think following conditions should be prioritized. 

Proposal 1: 
For Rel-18 evolution of duplex operation, at least the following conditions should be studied and prioritized: 
· Duplex operation
· Sub-band based non-overlapping duplex operation at gNB 
· Half duplex operation (i.e., as current technology) at UE 
· Duplex mode: TDD bands


2.2 Working plan for evolution of duplex operation
As described in previous sections, several number of combinations of duplex operation scheme at gNB and UE side and RAN4 work may potentially be large in each release, we think that a step-by-step approach is reasonable. Therefore, we made 

Proposal 2:
For working plan on evolution of duplex operation, combinations other than sub-band based non-overlapping duplex operation at gNB and half duplex operation at UE should be studied in Rel-19 and later releases.


2.3 Consideration of inter-UE cross-link interference (CLI)
To make sub-band based non-overlapping duplex feasible, following types of interference problems may occur: 
· Intra-gNB self-interference
· Inter-gNB cross-link interference
· Inter-UE interference
· Inter-operator adjacent carrier interference

In consideration of real deployment scenarios from operator perspective, it is a critical key point to accommodate legacy UEs in cell with an evolutional duplex operation. In this perspective, inter-UE CLI have studied in previous releases. In Rel-16, CLI and RIM SI studied this situation under the condition of dynamic TDD operation in two cells. However, in sub-band based full duplex, inter-UE CLI occurs in one cell, especially when a victim UE and an aggressor UE are close to each other. 

One of the key issues regarding DL performance degradation due to inter-UE CLI is a spectral leakage. At the receiver of the victim UE, a desired signal from gNB and undesired (i.e., interference) signal from the aggressor UE can be processed at the same time window when the aggressor UE transmits signal at the same slot with the victim UE. Typically, the signal from the aggressor UE can be received discontinuously by the victim UE because a propagation distance from aggressor UE to gNB and from the aggressor UE to the victim UE are different. In other words, the receive timing from the aggressor UE to gNB and to the victim UE are not aligned. This mechanism causes a spectral leakage after FFT processing with desired and undesired signals. For this issue, we think DL dedicated BWP operation may improve DL performance degradation for the victim UE. If DL dedicated BWP is configured without including UL sub-band of sub-band based duplex operation, FFT processing on the victim UE does not analyze interference signal, even if interference signal may relatively be large. Therefore, dynamic BWP adaptation can be solved this issue. 

While there is a potential DL BWP solution for inter-UE CLI issues, it is straightforward to consider the solutions such as allocating a guard band between DL and UL sub-band and a network scheduling solution. Hence, we should continue to study on solutions to solve inter-UE CLI to accommodate legacy UE. Therefore, we have following proposal: 

Proposal 3: 
For Rel-18 evolution of duplex operation, study inter-UE CLI and strive to identify solutions to accommodate legacy UEs with existing features. 


3. Conclusion
In this document, we provide views on combination of duplex operation at gNB and UE side, time plan on this feature and an analysis on inter-UE cross-link interference for evolution of duplex operation and the proposals are follows. 

Proposal 1: 
For Rel-18 evolution of duplex operation, at least the following conditions should be studied and prioritized: 
· Duplex operation
· Sub-band based non-overlapping duplex operation at gNB 
· Half duplex operation (i.e., as current technology) at UE 
· Duplex mode: TDD bands

Proposal 2:
For working plan on evolution of duplex operation, combinations other than sub-band based non-overlapping duplex operation at gNB and half duplex operation at UE should be studied in Rel-19 and later releases. 

Proposal 3: 
For Rel-18 evolution of duplex operation, study inter-UE CLI and strive to identify solutions to accommodate legacy UEs with existing features.
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