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3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: Evolution of NR duplex operation: Sub-band full duplex (SBFD)
Acronym: NR_duplex_evo	
Unique identifier:	1020090
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release:	{Rel-19}
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This description is a
	Normative Work Item:
tick applicable boxes below

	
	Stage 1

	
	Stage 2

	X
	Stage 3

	
	Other (e.g. testing)



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	FS_NR_duplex_evo
	RAN1, RAN4
	940082
	Study on Evolution of NR Duplex Operation


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 	WID. Therefore the table above should include the feature WI data (In case the feature covers Core and Perf. 	part, please list under Working Group the leading WG of the Core part).
2.3	Other related Work Items and dependencies
	Other related Work/Study Items (if any)

	Acronym
	Unique ID
	Title
	Nature of relationship

	FS_NR_newRAT
	710062
	Study on New Radio (NR) Access Technology
	

	NR_CLI_RIM
	800082
	Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
	


3	Justification
TDD is widely used in commercial NR deployments. In TDD, the time domain resource is split between downlink and uplink. Allocation of a limited time duration for the uplink in TDD would result in reduced coverage, increased latency and reduced capacity. As a possible enhancement on this limitation of the conventional TDD operation, the feasibility of allowing the simultaneous existence of downlink and uplink, a.k.a. full duplex, or more specifically, subband non-overlapping full duplex at the gNB side within a conventional TDD band has been studied in Rel-18.
The NR TDD specifications allow the dynamic/flexible allocation of downlink and uplink in time and CLI handling and RIM for NR were introduced in Rel-16. Nevertheless, further study for CLI handling between the gNBs of the same operator to enable the dynamic/flexible TDD in commercial networks, where the inter-gNB CLI may be due to co-channel-CLI, depending on the deployment scenario, has been performed in Rel-18. 
During the study in Rel-18 SI [1], the applicable and relevant deployment scenarios were identified for SBFD and dynamic/flexible TDD, respectively. The evaluation methodology and assumptions were achieved to study and evaluate the feasibility and performance of SBFD schemes and potential enhancements on dynamic/flexible TDD with respect to KPIs including UPT, latency, UL coverage, etc. For SBFD, the specification impacts, performance evaluation results, implementation feasibility and impact on RF requirements are summarized in TR 38.858. For dynamic/flexible TDD, the specification impacts and performance evaluation results of the potential enhancements are summarized in the TR 38.858. In addition, the regulatory aspects for deploying identified duplex enhancements in TDD unpaired spectrum are also summarized in the TR 38.858.
According to the conclusion in the TR 38.858, it is worth specifying SBFD operation at the gNB side within a TDD carrier, gNB-to-gNB CLI handling schemes and UE-to-UE CLI handling schemes for SBFD operation, and RF requirements for SBFD operation at gNB in Rel-19.
[1] [bookmark: specType1][bookmark: specNumber][bookmark: specVersion]RP-232763, 3GPP TR 38.858 V2.0.0, Study on Evolution of NR Duplex Operation. 
4	Objective
4.1	Objective of Core part WI
The objectives are as follows:
· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· Specify semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of time location of SBFD subbands in SIB is not precluded
· Specify semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of frequency domain location of SBFD subbands in SIB is not precluded
· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC _CONNECTED mode and RRC_IDLE/INACTIVE mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work
· [bookmark: _Hlk153407590]Specify UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE [RAN1, RAN2]
· Transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols
· Enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
· Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· FR1 and FR2-1
· SBFD operation Option 4, i.e., both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs
· Coexistence between non-SBFD aware UEs (including legacy UEs) and SBFD aware UEs in the cell operating SBFD at gNB side
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators
· Specify enhancements for CLI handling [RAN1, RAN2, RAN3, RAN4]:
· Information exchange among gNBs, including [RAN3]
· Semi-static cell-specific SBFD time and frequency location configuration 
· Measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS 
· Strongest DL beam information
· CLI-mitigation request
· UL resource muting for PUSCH, including [RAN1, RAN2, RAN4] 
· Indication/determination of UL resource muting for PUSCH based on semi-static configuration, assuming comb-2 for both DFT-S-OFDM and CP-OFDM in each allocated PRB and up to 2 symbols in time domain
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination in symbols with muted REs
· L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework, including [RAN1, RAN2, RAN4]
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., SRS-RSRP resource or CLI-RSSI resource, and configuration/determination of ‘typeD’ QCL assumptions for the CLI measurement resource
· At least aperiodic reporting
· New report quantities, e.g., L1-SRS-RSRP, L1-CLI-RSSI and/or measurement resource indices
· UCI bits generation 
· Priority rules for multiple CSI reporting
· CLI measurement accuracy requirement
· Support gNB-to-gNB CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 
· Specify BS RF requirements for SBFD operation at gNB [RAN4]
· Specify applicable RRM core requirements for CLI handling mechanisms [RAN4]
· Specify other RRM core requirements for SBFD operation, if identified [RAN4]
· Note: RAN3 will not specify enhancements to network signalling to support inter-operator coordination for CLI handling 
· Notes: Following are assumed for information exchange among gNBs 
· No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3
· The information exchanges are subject to RAN3’s assessment of feasibility and specification impact
· Notes: Following are assumed for UL resource muting 
· No new DCI field / MAC CE is introduced for indication/determination of UL resource muting
· No impact on data and control multiplexing as defined in section 6.2.7, TS 38.212
· UL resource muting does not apply for Msg A PUSCH and Msg 3 PUSCH
· UL resource muting applies only for UEs in RRC_CONNECTED mode
· UE assumes that the UL resource muting pattern does not overlap UL DMRS or PT-RS in the same symbol
· Power boosting is assumed for REs in the symbol with UL resource muting. PUSCH transmit power does not change across symbols
· No changes on TBS determination for PUSCH
· Check impact on transmit signal quality/MPR requirement, if any, with RAN4
· This feature is subject to UE capability
· Notes: Following are assumed for L1 based UE-to-UE CLI measurement and reporting 
· The measurement resources for SRS-RSRP are based on the existing legacy RS patterns. No specification impact for SRS configuration information exchange between gNBs
· Periodic and semi-persistent reporting can be considered in addition to aperiodic reporting
· For the new reporting quantities, at least wideband reporting is supported
· The existing CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point


4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
The objectives are as follows [RAN4]:
· Specify BS RF conformance requirements to support SBFD operation at gNB
· Specify necessary RRM performance requirements to support SBFD operation
· Specify necessary BS and/or UE demodulation performance requirements to support SBFD operation




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}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


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 
	Target completion plenary#
	Remarks

	38.211
	NR; Physical channels and modulation
	RAN#108
	Core part

	38.212
	NR; Multiplexing and channel coding
	RAN#108
	Core part

	38.213
	NR; Physical layer procedures for control
	RAN#108
	Core part

	38.214
	NR; Physical layer procedures for data
	RAN#108
	Core part

	38.300
	NR; NR and NG-RAN Overall Description
	RAN#109
	Core part

	38.331
	NR; Radio Resource Control (RRC) Protocol Specification
	RAN#109
	Core part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#109
	Core part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#109
	Core part

	38.423
	NG-RAN; Xn Application Protocol (XnAP)
	RAN#109
	Core part

	38.104
	NR; Base Station (BS) radio transmission and reception
	RAN#109
	Core part

	38.133
	NR; Requirements for support of radio resource management
	RAN#109
	Core part

	38.141-1
	NR; Base Station (BS) conformance testing
Part 1: Conducted conformance testing
	RAN#111
	Perf part

	38.141-2
	NR; Base Station (BS) conformance testing
Part 2: Radiated conformance testing
	RAN#111
	Perf part

	38.133
	NR; Requirements for support of radio resource management
	RAN#111
	Perf part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#111
	Perf part


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.

6	Work item Rapporteur(s)
Xinghua, Song, Huawei, songxinghua@huawei.com
He (Jackson), Wang, Samsung, h0809.wang@samsung.com
NOTE:	The first listed Rapporteur has the overall responsibility for this WI (incl all secondary tasks).
7	Work item leadership
Primary: RAN WG1
Secondary: RAN WG4, RAN WG2, RAN WG3

8	Aspects that involve other WGs
NOTE:	For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because all RAN WG aspects have to be covered in section 4.

9	Supporting Individual Members
	Supporting IM name

	Apple

	CATT

	CAICT

	CEWiT

	CMCC

	China Telecom

	China Unicom

	Cybercore

	Dell Technologies

	Ericsson

	ETRI

	Fujitsu

	Fraunhofer HHI

	Fraunhofer IIS

	H3C

	Honor

	Huawei

	HiSilicon

	III

	IIT Kanpur

	IIT Madras

	Intel

	Interdigital

	ITL

	ITRI

	KDDI

	KT Corp

	Lenovo

	LG Electronics

	LG Uplus

	MediaTek

	Motorola Mobility

	NEC

	Nokia

	Nokia Shanghai Bell

	NTT DOCOMO

	OPPO

	Panasonic 

	Qualcomm

	Ruijie Networks

	Samsung

	Sanechips

	Spreadtrum

	Sharp

	Shanghai Langbo

	Sony

	SK Telecom

	Tejas

	Transsion

	vivo

	WILUS

	Xiaomi

	ZTE



7
