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1. [bookmark: _Toc120549591]Introduction
In RAN#101 meeting, the moderator's summary and potential scope for Rel-19 Duplex Evolution WI [1] was summarized. In RAN#102, the potential objectives are further provided in [2] by RAN Chair as the baseline for further discussion in this meeting. 
In this contribution, the companies’ views on the scopes of Rel-19 Duplex Evolution WI are summarized and an initial draft WID is provided in [3]. 
2. Summary of companies’ views
The following objectives are provided by RAN Chair’s summary as the baseline to be discussed in this meeting.
· Potential objectives:
· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier 
· [Semi-static/dynamic] indication of time location of SBFD subbands to UEs [in RRC_CONNECTED mode]
· Semi-static indication of frequency domain location of SBFD subbands to UEs [in RRC_CONNECTED mode]
· UE transmission and reception behavior and procedures in SBFD symbols and/or non-SBFD symbols
· Note: followings are assumed based on TR 38.858
· SBFD operation Option 4
· Coexistence between 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
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· [bookmark: _Hlk152693284]At least adjacent channel coexistence between two operators should be considered as a minimum.
· Specify enhancements for CLI handling:
· Support both the gNB-to-gNB co-channel CLI handling scheme(s) and UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858)  
· The SBFD operation drives the CLI enhancements, which are expected to be applicable to the dynamic/flexible TDD operation but without dedicated optimization
· RF requirements for SBFD operation at gNB

2.1 SBFD operation framework
· Discussion 1: Whether to support dynamic SBFD in addition to semi-static SBFD
· 5 sources are supportive of dynamic SBFD [7, 8, 13, 14, 21]
· 15 sources are NOT supportive of dynamic SBFD or considering it as low priority [4, 6, 9, 10, 11, 12, 15, 17, 18, 19, 25, 26, 27, 29, 30] and 1 source from [20] are supportive to include semi-static SBFD though it is one of 15 co-source companies of [20] based on further clarification from a leading company.

· Discussion 2: Whether to Semi-static indication of SBFD subbands in RRC_IDLE/INACTIVE mode
Since when UE is aware of SBFD in RRC_IDLE/INACTIVE, UE mainly uses it for initial access procedure, then this discussion will land in discussion on whether to support random access using SBFD subbands for RRC_IDLE/INACTIVE UE.
· [bookmark: _Hlk152692573]11 sources explicitly show support of random access using SBFD subbands for both idle/inactive UE and connected UE [5, 7, 8, 9, 10, 14, 18, 19, 23, 26, 27]
· SK Telecom, KT, LG Uplus, LG Electronics, Nokia, Samsung, Qualcomm, NEC, ZTE, Sanechips, Huawei, HiSilicon, New H3C, CATT, Ruijie
· 5 sources mention further study for idle/inactive UE is needed [5, 14, 19, 26, 27]
· 11 sources are NOT supportive of random access using SBFD subbands for idle/inactive UE, or can accept random access using SBFD subbands only for connected UE [4, 6, 11, 12, 13, 15, 17, 20, 25, 29, 30]
· Can accept random access using SBFD subbands for connected UE
· Samsung, CMCC, Qualcomm, CATT, Xiaomi, CeWiT, LG Uplus, KT, InterDigital, ZTE, Sharp, Intel, NTT DOCOMO, Ericsson, Spreadtrum
· NOT supportive for random access using SBFD subbands for idle/inactive UE
· OPPO, vivo, Apple, Fujitsu, NTT DOCOMO, Ericsson, Spreadtrum

· Discussion 3: Detailed scope of SBFD aware UE’s transmission, reception and measurement behaviour and procedures, including
· Sub-objective 1: 5 sources, including the joint contribution [20] supported by 15 companies, mention to specify transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon [4, 17, 20, 26, 28], 

· Sub-objective 2: 14 sources, including the joint contribution [20] supported by 15 companies, mention to specify enhancement on resource allocation in frequency domain in SBFD symbol [4, 6, 7, 8, 9, 10, 14, 17, 20, 21, 25, 26, 28, 29], 
· the potential detailed scope includes:
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbol [4, 9, 10, 20, 21, 26, 29]
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG [4, 9, 10, 14, 20, 21, 26, 29]

· Sub-objective 3: 16 sources, including the joint contribution [20] supported by 15 companies, mention to specify 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 [4, 6, 7, 8, 9, 11, 14, 16, 17, 20, 21, 25, 26, 28, 29, 30],
· the potential detailed scope includes:
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots [4, 8, 11, 14, 16, 20, 21, 26]
· 1 source is not supportive of PDCCH enhancement [26], 1 source is supportive of PDCCH enhancement [8]
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots [4, 12, 20, 21, 29]

· Sub-objective 4: 6 sources, including the joint contribution [20] supported by 15 companies, mention to specify separate 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 [4, 11, 14, 16, 20, 21]

· Sub-objective 5: 12 sources, including the joint contribution [20] supported by 15 companies, mention to specify collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol [4, 6, 7, 9, 10, 17, 20, 21, 25, 26, 28, 30]

· Discussion 4: Whether to include inter-carrier SBFD operation (CA-based SBFD) in the scope
· Most companies do not mention about it, and they would consider only SBFD within a TDD carrier is in the scope based on the RAN chair’s baseline scope
· 1 source explicitly mentions to support inter-carrier SBFD operation [10]
· 3 sources explicitly mention NOT supporting inter-carrier SBFD operation or considering it as low priority of [17, 27, 30]

· Discussion 5: Whether to include Study on UE side SBFD in Rel-19 in the scope
· Most companies do not mention about it, it seems that they consider only SBFD on gNB side in their mind based on the RAN chair’s baseline scope
· 1 source explicitly mentions the study on UE side SBFD can be started in later phase of Rel-19 [23]
· 4 sources explicitly mention NOT supporting study on UE side SBFD in Rel-19 [17, 25, 26, 27]

· Discussion 6: Further clarification of adjacent channel coexistence between two operators
· Most companies do not mention about it
· 3 sources explicitly mention SBFD operation shall not be considered in the legacy TDD UL slot [6, 11, 24] which is aligned with the RAN chair’s baseline scope to exclude legacy UL symbol/slot for SBFD.
· 2 sources explicitly mention this scope should be included if there is normative work on dynamic TDD or dynamic SBFD [11, 24]
· 1 source explicitly mentions to lay out the adjacent coexistence scenarios clearly in the WID, e.g., SBFD coexisting with SBFD, SBFD coexisting with legacy TDD [15]

2.2 CLI handling schemes
· Discussion 1: Whether to support both gNB-to-gNB co-channel CLI handling scheme(s) and UE-to-UE co-channel CLI handling scheme(s) in the scope
· Most companies do not mention about it, it looks they have no problem with formulation captured in the RAN chair’s baseline scopes
· 1 source mentions to prioritize the work and narrow it down to inter-UE CLI measurement and reporting [16]
· 2 sources mention CLI handling take as second priority [13, 29]

· Discussion 2: Detailed scope of CLI handling schemes
· 10 sources mention the following specific CLI handling schemes
· gNB-gNB CLI:
· SSB/CSI-RS based gNB-gNB CLI/channel measurement [9, 11, 13, 14, 18, 25]
· Spatial domain coordination [9, 14, 18, 21, 30]
· UL resource muting based scheme for gNB-gNB CLI covariance measurement [11, 21]
· Power domain enhancement [14, 18, 30]
· Inter-gNB information exchange to enhance gNB-gNB CLI measurement/coordination [4, 7, 9, 13, 14, 18, 25]
· UE-UE CLI:
· L1/[L2]-based UE-UE CLI measurement and reporting [4, 9, 14, 18, 21, 30]
· Spatial domain enhancement for UE-UE CLI [18, 21, 30]
· Finer CLI measurement and report frequency granularity [18]
· Enhancements related to UE and gNB transmission and reception timing [21]
· 3 sources mention the principles for down-selection of CLI handling schemes, including
· down select one from UE-UE co-channel CLI handling and one from gNB-gNB co-channel CLI handling listed in TR 38.858 [19]
· prioritize the ones with more submitted simulation results and/or the ones that can handle both co-channel CLI and adjacent channel CLI [10]
· down-selected from those schemes evaluated by simulations in TR38.858 [11]
2.3 RAN4 led scopes
· Discussion 1: RF requirements for SBFD operation at gNB
· All the companies support this objective, some companies [12, 13, 15] want to further clarify this scope only includes BS RF requirements

· Discussion 2: RRM requirements
· 4 sources explicitly mention about RRM core requirements for UE-UE and/or gNB-gNB co-channel CLI measurement and reporting for SBFD operation [4, 8, 11, 19]
· 2 sources support RRM core requirements for UE-UE co-channel CLI measurement and reporting for SBFD operation [4, 8]
· 1 source supports RRM core requirements for UE-UE and gNB-gNB co-channel CLI measurement and reporting for SBFD operation [10]

· Discussion 3: Performance part
· 4 sources explicitly mention the scopes of performance part [4, 8, 11, 19], including 
· BS RF conformance requirements
· RRM performance requirements
· BS and/or UE demodulation performance requirements
3. Potential Justification/Scopes
Based on the above summary in section 2, the following justification and scopes are provided by moderator.
3.1 Justification
Source [4] provide a proposal of justification part, which can be considered as the baseline for discussion in this meeting:
	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 or different operators to enable the dynamic/flexible TDD in commercial networks, where the inter-gNB CLI may be due to either adjacent-channel CLI or co-channel-CLI, or both, depending on the deployment scenario, has been performed in Rel-18. 
During the study in Rel-18 SI, 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. In addition, the regulatory aspects for deploying identified duplex enhancements in TDD unpaired spectrum are also summarized in the TR.
According to the conclusion in the TR, 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.



3.2 Scopes of core part
The moderator’s scope is based on the summary in section 2 and the modified part is in cyan on top of RAN Chair’s baseline scopes.
The scopes of Rel-19 NR duplex evolution WI core part: 
· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier 
· Specify [Semi-static/dynamic] indication of time location of SBFD subbands to UEs [in RRC_CONNECTED mode] [RAN1, RAN2]
· Specify Semi-static indication of frequency domain location of SBFD subbands to UEs [in RRC_CONNECTED mode] [RAN1, RAN2]
· Specify UE transmission, and reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols [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 and DL receptions within DL subband(s) only
· 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
· Separate 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
· Note: 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
· Coexistence between 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
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· At least adjacent channel coexistence between two operators should be considered as a minimum.
· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]
· Support both the gNB-to-gNB co-channel CLI handling scheme(s) and UE-to-UE co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858)  
· Note: The SBFD operation drives the CLI enhancements, which are expected to be applicable to the dynamic/flexible TDD operation but without dedicated optimization
· [Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode] [RAN1, RAN2]
· Specify BS RF requirements for SBFD operation at gNB [RAN4]
· Specify RRM core requirements for UE-to-UE [and gNB-to-gNB] co-channel CLI measurement and reporting for SBFD operation [RAN4]
· Specify other RRM core requirements for SBFD operation, if identified [RAN4]

3.3 Scopes of performance part
The scopes of Rel-19 NR duplex evolution WI performance part: 
· Specify BS RF conformance requirements to support SBFD operation at gNB [RAN4]
· Specify necessary RRM performance requirements to support SBFD operation [RAN4]
· Specify necessary BS and/or UE demodulation performance requirements to support SBFD operation [RAN4]
4. WI TU
The following TU allocation is based on RAN chair’s guidance [2]
	
	2024 Q1
	2024 Q2
	2024 Q3
	2024 Q4
	2025 Q1
	2025 Q2
	2025 Q3
	2025 Q4
	2026 Q1
	Total TUs

	RAN1
	2
	4
	2
	4
	2
	4
	
	
	
	18

	RAN2
	
	
	0.5
	1
	0.5
	1.5
	0.75
	
	
	4.25

	RAN3
	
	
	
	0.5
	0.5
	1
	0.5
	
	
	2.5

	RAN4 RF core
	
	0.5
	1.5
	3
	1.5
	2.5
	1
	
	
	10

	RAN4 RD core
	
	
	0.5
	1
	0.5
	0.75
	0.25
	
	
	3

	RAN4 RF perf
	
	
	
	
	
	0.5
	0.5
	1
	0.5
	2.5

	RAN4 RD perf
	
	
	
	
	
	0.25
	0.25
	2
	1
	3.5



Companies also present their view on the TU budget:
· Source [11] proposes the following TU:
· RAN1: 2.0 per meeting
· RAN2: 0.5 per meeting
· RAN3: 0.5 per meeting
· RAN4 RF: 1.0 per meeting
· RAN4 RD: 0.5 per meeting
· Source [13] proposes the following TU:
· RAN1: 2.0 per meeting
· RAN3: 0.5 per meeting
· RAN4: 0.5~1.0 per meeting
5. Summary
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