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1. [bookmark: _Toc120549591]Introduction
TSG RAN has setup a new SI on evolution of NR duplex operation at RAN#94-e in [1] and with the following objectives on the updated SID in [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).
· 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).
· 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, we provide an updated work plan in RAN1 and RAN4.
2. Work Plan
2.1	Prioritization of efforts
RAN1-led efforts:
· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· 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).
· 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).

RAN4-led efforts:
· Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
· 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).

2.2	Timeline
Table 1 summarizes a timeline for RAN1 and RAN4, which has been derived from the interdependences among tasks in different WGs.
Table 1: Timeline for RAN1 and RAN4 efforts
	WG
	Meeting Number
	TU
	Task

	RAN1
	#109
	2
	· Start studying applicable deployment scenarios and evaluation methodology 
· Identify deployment scenarios for SBFD and dynamic/flexible TDD
· Develop evaluation methodology and assumptions for SBFD and dynamic/flexible TDD
· Send LS to RAN4 to ask about the interference modelling for self-interference and CLI
· Start studying SBFD and potential enhancements on dynamic/flexible TDD
· List up potential schemes for SBFD, including potential inter-gNB and inter-UE CLI handling schemes
· List up potential schemes for dynamic/flexible TDD, including potential inter-gNB and inter-UE CLI handling schemes

	RAN1
	#110
	2
	· Finalize applicable deployment scenarios and continue studying evaluation methodology 
· Identify deployment scenarios for SBFD and dynamic/flexible TDD
· Develop evaluation methodology and assumptions for SBFD and dynamic/flexible TDD
· Send additional LS to RAN4 for remaining issues. if any
· Continue studying SBFD and potential enhancements on dynamic/flexible TDD
· List up potential schemes for SBFD, including potential inter-gNB and inter-UE CLI handling schemes
· List up potential schemes for dynamic/flexible TDD, including potential inter-gNB and inter-UE CLI handling schemes

	RAN4
	#104
	0.25
	· Focus on response LS from RAN1
· Start the analysis for co-existence study using CLI co-existence as starting point
· Endorse work plan

	RAN1
	#110bis
	2
	· Remaining issues on applicable deployment scenarios and finalize evaluation methodology based on RAN4’s reply LS
· Discuss reply LS from RAN4 and send additional LS to RAN4 for remaining issues, if any
· Start simulation results calibration, if needed
· Continue studying SBFD and potential enhancements on dynamic/flexible TDD 
· List up potential schemes for SBFD, including potential inter-gNB and inter-UE CLI handling schemes
· List up potential schemes for dynamic/flexible TDD, including potential inter-gNB and inter-UE CLI handling schemes

	RAN4
	#104bis
	0.5
	· Continue response LS from RAN1 if any open issues 
· Simulation assumption alignment for co-existence study
· RF requirements impact for self-interference/inter-subbands

	RAN1
	#111
	2
	· Finalize simulation results calibration, if needed
· Continue studying SBFD and potential enhancements on dynamic/flexible TDD 
· Down-select potential schemes for SBFD, including potential inter-gNB and inter-UE CLI handling schemes
· Down-select potential schemes for dynamic/flexible TDD, including potential inter-gNB and inter-UE CLI handling schemes

	RAN4
	#105
	0.5
	· Continue co-existence simulation assumption discussion
· Initial results for co-existence study
· RF requirements impact for self-interference/inter-subbands

	RAN1
	#112
	2
	· Start feasibility and performance evaluation for SBFD and dynamic/flexible TDD 
· Finalize SBFD and potential enhancements on dynamic/flexible TDD 
· Finalize potential schemes for SBFD, including potential inter-gNB and inter-UE CLI handling schemes
· Finalize potential schemes for dynamic/flexible TDD, including potential inter-gNB and inter-UE CLI handling schemes

	RAN4
	#106
	1
	· Simulation results alignment
· Conclusion for adjacent-channel co-existence
· RF requirements impact for self-interference/inter-subbands

	RAN1
	#112bis
	2
	· Continue feasibility and performance evaluation for SBFD and dynamic/flexible TDD
· Remaining issues on identified schemes for SBFD and dynamic/flexible TDD,  and identified CLI handling schemes
· Initial TR drafting (RAN1 part)


	RAN4
	#106bis
	0.5
	· Further simulation results alignment if remained 
· RF requirements impact based on co-existence conclusion 
· RF requirements impact for self-interference/inter-subbands

	RAN1
	#113
	2
	· Finalize feasibility and performance evaluation for SBFD and dynamic/flexible TDD
· Remaining issues on identified schemes for SBFD and dynamic/flexible TDD, and identified CLI handling schemes
· Continue TR drafting (RAN1 part)


	RAN4
	#107
	1
	· RF requirements impact based on co-existence conclusion 
· RF requirements impact for self-interference/inter-subbands

	RAN1
	#114
	2
	· Capture identified schemes for SBFD and dynamic/flexible TDD and identified CLI handling schemes in TR
· Capture feasibility and performance evaluation results for SBFD and dynamic/flexible TDD in TR
· Conclude the SI (RAN1 part) and finalize the TR 


	RAN4
	#108
	0.5
	· RF requirements impact based on co-existence conclusion 
· RF requirements impact for self-interference/inter-subbands
· Initial TR drafting (RAN4 part)


	RAN4
	#108bis
	0.25
	· RF requirements impact based on co-existence conclusion 
· RF requirements impact for self-interference/inter-subbands
· Continue TR drafting (RAN4 part)


	RAN4
	#109
	0.25
	· RF requirements impact based on co-existence conclusion 
· RF requirements impact for self-interference/inter-subbands
· Conclude the SI (RAN4 part) and finalize the TR



Note: Regulation summary work can be spanned over the whole SI phase.
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