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1	Introduction
Evolution of duplex, i.e., simultaneous transmission and reception by a device on the same carrier, is being discussed as a topic for study in Rel-18.This contribution provides NEC views on Rel-18 evolution of duplex operation work including:
· Duplex mode 
· Duplex enhancement approaches to study
· Interference management
· Deployment scenarios
2	Discussion
· Duplex mode
The evolution duplex of Rel-18 is recognized to have lots of benefits, such as latency reduction, UL coverage enhancement and system resource utilization improvement. For the duplex mode, we do not think that FDD should be considered in Rel-18, and only include TDD mode is better considering the UE RF requirement. Besides, we think Rel-18 can focus on full duplex at gNB side only, and half duplex operation should be assumed at UE side as UE may not have the capability to support simultaneous transmission and reception. Besides, large challenges will meet if UE side also support full duplex operation.

· Duplex enhancement approaches to study
For full duplex operation at gNB side, below two ways are proposed and envisioned:
· Transmission and reception simultaneously on the same frequency resources within the carrier, such as subband overlapping or full overlapping duplex operation.
· Transmission and reception simultaneously on different frequency resources within the carrier, such as subband non-overlapping duplex operation.

In the scope of the study of Rel-18, we prefer to focus on the second way for the full duplex operation at gNB perspective. Firstly, the full-duplex with time-frequency overlapping generates more challenging issues, such as Tx/Rx RF chain separation, AGC-ADC impact and timing synchronization requirement, which contribute to both implementation difficulties (for both gNB and UE) and specification complexities. Wherein, full duplex operation with separate frequency resources within a carrier could potentially help with dealing with some of the above challenges, and it is a more realistic and feasible case for study.
Therefore, we prefer to focus on the second way that is the subband non-overlapping duplex operation in Rel-18. And it is not necessary to include the subband overlapping or full overlapping duplex operation in the scope of study which will introduce the interference management more complexity. 
· [bookmark: _GoBack]Interference management
As is well known, duplex operation can cause both self-interference within a device and cross-link interference between different UEs or between gNBs. 
In the Rel-14 NR, a SI on dynamic TDD operation with mitigation of cross-link interference was studied but without WI. And the CLI mitigation aspects from the Rel-14 SI were addressed in the work item NR RIM afterwards, such as SRS-RSRP and CLI-RSSI measurements and reporting at the UE, and the network coordination mechanisms including exchange of intended DL/UL configuration among gNBs. For the Rel-18 evolution of duplex operation, any study of cross-link interference mitigation, whether the interference occurs due to dynamic TDD or full duplex modes of operation should consider the work that has already been done. And methods to mitigate such interference within an individual operator’s carrier should be considered. And adjacent channel cross link interference remains a challenge. Furthermore, enhancements to mitigation of co-channel cross-link interference schemes with full duplex operation should be studied. 
Besides, we suggest cross-link interference (including both inter-gNB and inter-UE) is led by RAN1 and self-interference issues such as study RF requirements should be led by RAN4. And repeating work done in the previous study and work items, e.g., on cross-link interference mitigation should be avoided.
· Deployment scenarios
For the deployment scenarios, macro, micro, and small cell layouts should be considered. Besides, we prefer IAB should be not included in the scope. And IAB full duplex can be handled in another SI/WI if needed in Rel-18. Urban and Indoor scenarios can be considered for evaluation.
Finally, we think a SI would be better for Rel-18 evolution of duplex operation work as some evaluation could be done first. 
Proposal: For Rel-18 evolution of duplex operation, a SI should be made first, and the following should be considered.
· Only full duplex at gNB side on TDD mode is considered, and half duplex operation should be assumed at UE side.
· Only sub-band non-overlapping full-duplex scheme should be considered for gNB.
· Cross-link interference and self-interference issues should be studied.
· IAB should not be included in the scope of the SI.

3 Conclusion
Based on the discussion in the previous sections, this contribution is concluded with following proposal:
Proposal: For Rel-18 evolution of duplex operation, a SI should be made first, and the following should be considered.
· Only full duplex at gNB side on TDD mode is considered, and half duplex operation should be assumed at UE side.
· Only sub-band non-overlapping full-duplex scheme should be considered for gNB.
· Cross-link interference and self-interference issues should be studied.
· IAB should not be included in the scope of the SI.



