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[bookmark: _Hlk64907149]2.1	Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)
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Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}
3	Justification
The traditional cellular communication systems were designed for some typical voice services with the assumption of stable or semi-static-varied traffic load and quite symmetric DL and UL traffic ratio in one cell. Among the global telecommunication network deployment, Frequency Division Duplex (FDD) bands are defined as the symmetric paired spectrum for DL and UL respectively; therefore, it can accommodate a fixed ratio of the maximum DL and UL traffic correspondingly. Such spectrum allocation in each region is quite static, generally will not change within tens of years before refarming or re-allocation. However, this static allocation of the frequency resources between DL and UL transmission is not efficient to support dynamic asymmetric cell traffic.
With the boosting of mobile broadband services in recent year, more and more popular services have the characteristics of dynamic traffic variation with asymmetric DL and UL bitrates, where many are DL heavy, and some are UL heavy. Such new types of services are more popular in hotspots, where small cells are deployed with limited number of active users per cell. At some moments, the active users in a small cell would require more DL traffic, while at some other moments the active users would require more UL traffic. In the first case, DL band crammed with DL traffic would become the bottleneck in contrast to the lightly loaded UL band, and vice versa.
A dynamic traffic adaption method has been specified for NR Time Division Duplex (TDD) in Rel-15. It was concluded that it is beneficial to dynamically allocate radio resource in time domain to DL and UL in adaptation to the traffic situation for the flexible utilizing of the unpaired spectrum. It is straightforward that the same issue should be handled for FDD case with paired spectrum as well where we expect similar benefits can be achieved by allowing reconfiguration of DL/UL resources. For FDD, the expected benefits can be even higher compared to TDD as TDD has been able to offer various DL/UL configurations to address DL/UL traffic asymmetry in a static manner since LTE Rel-8 whereas FDD does not offer any means to effectively allocate the DL/UL resource split. 
To better understand the feasibility of applying flexible duplex operations in FDD spectrum, at RAN#67, the SI of “regulatory aspects for flexible duplex for E-UTRAN” was approved. Based on the reply from regulators, it indicates that applying flexible duplex operations in UL spectrum is feasible from point of view of current regulations at least in some areas and bands.
Therefore, a more flexible way of utilizing the static allocated paired spectrum is aimed for the study, with the possibility of exploiting the spare time slots or frequency resources in FDD UL band (or DL band) for the low power DL (or UL) transmission, termed as dynamic FDD. By dynamic FDD, FDD is able to support the similar feature as in TDD system, i.e. the flexibility of dynamic traffic adapted resource allocation.
For 5G and the beyond scenarios, the required peak rate and user experienced data rate significantly increase. However, the spectrum resources are rather limited to meet the ever-increasing wireless communication service demands. The spectrum efficiency for FDD and TDD should be further improved by leveraging a unified spectrum resource management strategy. The Full duplex technology which allows simultaneous DL and UL transmission by removing restriction of mutually exclusive DL/UL time-frequency resources is a promising solution for high spectrum efficiency. In theory, full duplex technology is capable of doubling the spectrum efficiency of existing communication systems. The main challenge encountered upon supporting full duplex includes the handling of self-interference and cross-link interference. To this end, there have been considerable researches in academia and industry, and it is recognized that joint self-interference cancellation from spatial domain, RF domain and digital domain is a viable way to enable full duplex. 
Considering the complexity, power consumption, and cost to implement full duplex, the application of full duplex can be step by step. The first phase to support full duplex could be full duplex operation at gNB, and the UE remains traditional TDD or FDD.
4	Objective
4.1	Objective of SI 
The objective of this study is to identify and evaluate the potential enhancements to support flexible resource utilization of FDD spectrum. Flexible resource utilization of FDD spectrum includes semi-static and/or dynamic utilization of UL spectrum for DL transmission, as well as utilization of DL spectrum for UL transmission. The detailed objectives are as the followings:
1) Identify the regulatory and potential scenarios/bands under which DL/UL transmission in FDD UL/DL spectrum can be considered [RAN1, RAN4]
2) Identify and evaluate the potential technologies to allow DL/UL transmission in UL/DL spectrum, e.g., configuring a TDD cell in UL/DL spectrum or flexible band in UL/DL spectrum [RAN1, RAN4]
3) Identify and evaluate the potential detailed mechanisms in physical layer, including consideration of performance improvement and inter-cell interference issues in the same and adjacent frequency scenarios, considering at least unsynchronized case for adjacent frequency scenarios [RAN1]
4) Study any necessary and relevant RF requirements [RAN4]
5) Identify and define design targets for coexistence among cells in the same and adjacent frequency [RAN1, RAN4]
Another objective of this study is to investigate the feasibility, performance improvement, technical solutions to support full duplex at gNB side. The detailed objectives are as the followings:
1) Study the feasibility and identify the potential scenarios for full duplex operation at gNB side [RAN1, RAN4]
· Identify prior scenarios in terms of deployment scenario (e.g. rural, urban, indoor, isolated, etc.), frequency range, antenna configuration, etc
· Evaluation of potential performance improvement for full duplex
· Evaluation of interference cancellation requirement for self-interference and cross-link interference
· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels
2) Investigation of possible standardization impacts of applying the full duplex transmission at gNB side [RAN1]
· Study the signaling to enable full duplex (static, semi-static, dynamic, sub-band/BWP based full duplex, etc.)
· Study the frame structure design for full duplex
· Study the self-interference and cross-link interference handling techniques

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
additional comments to the time budget request in the attached Excel table:
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}
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NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
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NOTE:	If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
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7	Work item leadership
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