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1. Introduction
Extensive discussions regarding inter-operator coexistence assurance in duplexing enhancement occurred in RANP#102. The NR duplex enhancement (SBFD) WID [1] captured the assumption that “Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators”. Specially, SBFD operation of an operator overlaps in time with uplink operation of another operator has significant performance impact on the uplink operation of the latter, which has been also demonstrated by coexistence evaluations [2]. This has been captured in WID as a note and allow a UL subband configuration for SBFD-aware UEs in non-legacy UL symbols, yet, it is unclear whether this ensures no SBFD operation overlapping with inter-operator UL symbols. We propose to clarify meaning of ‘legacy UL symbols’ that should include all symbols indicated as UL to any serving UE and/or intended UL symbols based on a synchronized TDD DL/UL configuration among adjacent inter-operator. 
2. Discussions
The Subband full duplexing WID [1] aims to address fair coexistence among operators by having the following assumptions: 
· 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
However, it is not explicitly mentioned what does ‘legacy UL symbol/slot’ mean. Also, whether this assumption is applied to behaviors of base station or UE. In our view, the assumptions were made for system level evaluations, and the evaluation assumed cell-specific behavior i.e., a single UL subband is assumed for SBFD operation in legacy DL symbols/slots. We believe such assumptions should be clearly captured in the specifications so that undesired operations are not allowed. One possible undesired operation which potentially leads considerable impacts is shown in Figure 1. 
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(a) Separate DL/UL BWP                                                                     (b) Overlap UL subband with UL BWP
Figure 1. Examples of Undesired SBFD Operation
If the assumptions are kept from only UE-perspective, it is possible, as shown in Figure 1(a)., that a base station configures a first BWP (in upper part of carrier) to UE1 and indicates flexible symbols (configured by TDD-UL-DL-ConfigCommon) as SBFD/DL symbols to UE1. The base station, for the same time resources, configures a second BWP (in lower part of the carrier) to UE2 and indicates flexible symbols as UL symbols. In another example of Figure 1(b), the base station may configure UL BWP of UE2 overlaps with a UL subband of SBFD aware UE1. The base station may indicate SBFD/DL on the flexible symbols for UE1 while indicating UL to legacy UE2. 
Such behavior is certainly not aligned with the assumptions, however, current WID does not clearly state how to avoid this case to occur. If this is allowed, this will significantly impact inter-operator coexistence in co-channel as well as adjacent channels. For example, to address inter-operator coexistence, in many cases, TDD DL/UL configurations among operators are assumed to be synchronized. With the synchronized TDD DL/UL configuration, each operator may determine DL resource in time as downlink or flexible or SBFD symbols. However, to avoid BS-to-BS interference on other operators, it is not expected to change any UL resource to downlink or SBFD symbols. 
With this assumption, flexible symbols shown in Figure 1 could be assumed 
(1) Overlaps with DL resources according to the synchronized TDD DL/UL configuration for co-channel/adjacent channel operators: In this case, it is not expected to indicate UL resource to UE2. The base station should not indicate SBFD to a serving UE while it indicates UL resource to another serving UE for the same time resource in a carrier. 
(2) Overlaps with UL resources according to the synchronized TDD DL/UL configuration for co-channel/adjacent channel operators: In this case, considerable BS-to-BS interference on victim network(s) is expected and should not be allowed. 

To preclude this scenario to be supported, clarification on SBFD UL subband configuration seems necessary that one SBFD UL subband in non-legacy UL symbols is allowed from base station operation as well as from UE perspective. To clarify, we propose to add clarification of legacy UL symbol as follows:
Proposal 1: Update WID objective and assumptions related to UL subband as follows: 
· [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. Legacy Uplink symbol indicates a symbol that is indicated as Uplink by legacy signaling such as ConfigCommon, TDD-UL-DL-ConfigDedicated and/or dynamic SFI indication. 
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier. 
NOTE: legacy UL symbol/slot includes all UL symbols are indicated as UL to any serving UE(s) via slot formation signaling such as TDD-UL-DL-ConfigCommon, DL-ConfigDedicated, and group common slot format-indicators (SFI). 
3. Conclusion
We propose the followings: 

Proposal 1: Update WID objective and assumptions related to UL subband as follows: 
· 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. Legacy Uplink symbol indicates a symbol that is indicated as Uplink by legacy signaling such as ConfigCommon, TDD-UL-DL-ConfigDedicated and/or dynamic SFI indication. 
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier. 
NOTE: legacy UL symbol/slot includes all UL symbols are indicated as UL to any serving UE(s) via slot formation signaling such as TDD-UL-DL-ConfigCommon, DL-ConfigDedicated, and group common slot format-indicators (SFI). 
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Appendix – Objectives of SBFD
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 [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
· 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]:
· Support gNB-to-gNB co-channel CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE co-channel 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 other RRM core requirements for SBFD operation, if identified [RAN4]
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