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[bookmark: _Hlk53783455][bookmark: _Hlk53780111]During RAN1#112bis-e meeting, RAN1 made the following agreements for subband non-overlapping full duplex (SBFD) operation in NR  [1]:
Conclusion
The following RAN1 observation is made:
One motivation for allowing that a slot can consist of both SBFD and non-SBFD symbols is for compatibility with symbol-level TDD UL/DL configuration.
Frequent switching between SBFD and non-SBFD symbols may increase the implementation complexity and interruptions of transmissions/receptions during transition. 
· Further study whether limitation(s) on the maximum number of switching points between SBFD and non-SBFD symbols within a slot, a TDD UL/DL pattern period, and/or semi-static SBFD configuration period (if different from TDD UL/DL pattern period) are needed
· Further study scenarios a guard period between SBFD and non-SBFD symbols is required/not required and the length of the guard period if required
Note: Whether or not a physical channel/signal occasion is mapped to both SBFD and non-SBFD symbols within a slot is a separate discussion.

Agreement
Study whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot for a UE, and whether a UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Use-case(s) including the locations and number of switching points of the SBFD and non-SBFD symbols in the slot.
· Potential benefits if any
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time if any
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures
· UL transmission timing if any
· Implementation complexity
· Applicability for SBFD aware UE and non-SBFD aware UEs
· NOTE: There are more than one scenario where a transmission overlaps SBFD and non-SBFD symbols and some may or may not face the aspects listed above
· NOTE: This study doesn’t mean RAN1 agreement on a slot consisting of SBFD and non-SBFD symbols. 

Agreement
At least for semi-static SBFD, the following two options are viable solutions for frequency location configuration of DL subband(s) and guardband(s) if any.
· Option 1: Frequency locations of DL subband(s) are explicitly configured. Guardband(s) if any are implicitly derived as the RBs which are not within UL subband or DL subband(s). 
· Option 2: The number of RBs for guardband(s), if any, is explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).

Agreement
If PRG is determined as wideband, study the following two options:
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· FFS: Precoding assumption within and across the two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
The study should include the impact on UE complexity

Agreement
For UE-to-UE CLI-RSSI measurement/report across downlink subbands, study the following methods:
· Method#1: separate CLI-RSSI measurement resources/reports in each DL subband
· Note: supported in existing specifications
· Method#2: CLI-RSSI measure/report in one DL subband only
· Note: supported in existing specifications
· Method#3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands
· FFS: report single or separate CLI-RSSI report(s) 
· FFS: details on determination of non-contiguous CLI-RSSI resource allocation 

Agreement
For inter-UE inter-subband CLI measurement, study Method#2 and Method#3 considering:
· Necessity/benefit compared with measurement within DL subband
· Whether/how to estimate CLI from RSRP/RSSI measurements within UL subband / guardband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact


Agreement
For SBFD-aware UEs, Option 1 with update is agreed for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands for better resource utilization. 
For an RBG that overlaps the subband boundary,
· Option 1 (with update): 
· The Part of the DL RBG inside the DL subband can be used
· The Part of the UL RBG inside the UL subband can be used

Agreement
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the guardband(s) that the UE is aware of.
· FFS: Measurement in guardband for the purpose of CLI measurement

Agreement
· For semi-static SBFD, for a CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS resources within DL subband(s) are valid for SBFD-aware UE.
· For semi-static SBFD, for a CSI reporting subband which overlaps with SBFD subband boundaries, CSI report is derived based on CSI-RS resources excluding CSI-RS resources outside DL subband(s).

Conclusion
For the two options agreed in RAN1#112 for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), the following observations are agreed.
· Option 1 can be achieved by gNB configuration or scheduling to ensure that all transmission/reception occasions are confined to either SBFD symbols or non-SBFD symbols. Alternatively, Option 1 can be achieved by additional indication or rules to determine the transmission/reception occasions are valid within one symbol type and are invalid within the other symbol type.
· The frequency resources, power control and beam/spatial relation for all the transmission/reception occasions can be the same for Option 1 but may be different for Option 2. If different, it may require additional specification efforts.
· Option 1 may or may not increase the transmission/reception latency if the transmission/reception in the other symbol type is postponed and may degrade the performance if the transmission/reception in the other symbol type is dropped. Option 2 may or may not reduce the transmission/reception latency and improve coverage.

Conclusion
Time misalignment at gNB between UL receptions and DL transmissions due to configuration of non-zero NTA,offset at UE can lead to increased interference assuming no gNB transmit chain side impairments and no filtering of DL subband(s) in the gNB Rx chain.
· FFS the case with gNB transmit chain impairments and/or filtering of DL subband(s) in the gNB Rx chain
· FFS whether/how to mitigate the interference increase, including impact to legacy UEs

Agreement
Study the following options for SBFD operation in SSB symbols.
· Option 1: UL subband cannot be configured in an SSB symbol
· FFS handling of misaligned periodicities between SSB and semi-static SBFD subband time location configuration
· Option 2: An UL subband can be configured in an SSB symbol
· FFS whether/when and/or under which conditions an SBFD-aware UE transmits in the UL subband or may receive SSB in the symbol.

Conclusion
For the options agreed to study in RAN1#112 for frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs, the following observations are agreed.
· For all the options, there is no impact on CSI-RS sequence generation.
· Option 1 requires additional signalling to link two CSI-RS resources in two DL subbands. 
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which may require additional signalling overhead. 
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. Option 2-2 can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands
· Further discussion is required on the UE complexity due to:
· UE capability of maximum number of configured CSI-RS resources
· Processing non-contiguous CSI-RS

Agreement
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols:
· Option 1: two CSI-ReportConfigs, where one is associated with SBFD symbols and the other is associated with non-SBFD symbols
· Option 1-1: One CSI-ReportConfig is associated with a CSI-RS restricted to SBFD symbols only and the second CSI-ReportConfig is associated with a second CSI-RS restricted to non-SBFD symbols only;
· Option 1-2: Both CSI-ReportConfigs are associated with the same CSI-RS. The CSI report associated with one CSI-ReportConfig is derived based on CSI-RS instances in SBFD symbols only. The CSI report associated with the second CSI-ReportConfig is derived based on CSI-RS instances in non-SBFD symbols only.
· Option 2: one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI-ReportConfig is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived based on the first and second CSI-RSs respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS. The CSI report is derived based on CSI-RS which can be in SBFD symbols or non-SBFD symbols in different time instances.
· FFS impact on UE CSI processing and reporting timeline
Note: Whether the CSI-RS resource can be used for SBFD and non-SBFD symbols may depend on, e.g., gNB implementation of same/different antenna configuration in both symbols. 
Option 1-1 can be supported according to existing specification by gNB configuration of appropriate periodicities to ensure that the CSI-RS associated with each CSI-ReportConfig is confined to either SBFD symbols or non-SBFD symbols only. But it may restrict the gNB configuration flexibility and enhancements can be considered by additional indication or rules to determine the CSI-RS is valid within one symbol type and is invalid in the other symbol type.
Option 2-2 can be supported according to existing specification to configure measurement restriction so that UE would not average CSI measurements across SBFD and non-SBFD symbols.

Agreement
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols with different available resources, study at least the following frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UE:
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
Note: Different options can be studied for different signals/channels.

Agreement
For the case that: 
(a) The monitoring periodicity of a search space is such that different monitoring occasions in different slots occur in SBFD and non-SBFD symbols, respectively, and,
(b) The associated CORESET overlaps the boundary of a DL subband in SBFD symbols
Consider whether/how the above could be supported considering both existing tools in specifications on CORESET and search space configuration as well as at least the following options for potential enhancement for SBFD-aware UE:
· Option 1: Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols.
· Option 2: Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s). 
· Option 3: UE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
· Option 5: Separate search spaces associated with a CORESET in SBFD and non-SBFD symbols
Note: Whether these enhancements are applicable to only USS or also CSS

[bookmark: _Hlk118230048]
In this contribution, we discuss potential enhancements to enable subband non-overlapping full duplex operation in NR. 
[bookmark: _Ref127457671]Uplink subband configuration for SBFD
[bookmark: _Hlk127451752]With the agreed explicit subband configuration, UE can receive information of a time and frequency resource (i.e., SBFD UL subband) for UL transmission on symbols configured as DL or flexible symbols, where the configuration of symbols as DL, UL, or flexible symbols is provided by tdd-UL-DL-ConfigurationCommon and additionally by tdd-UL-DL-ConfigurationDedicated, if configured. In addition to the time and frequency location of SBFD UL subband, information on subcarrier spacing, a cyclic prefix (CP) type, and uplink configurations such as PUSCH, PUCCH, RACH, CG-PUSCH, and/or SRS configurations may also be included. To limit configuration signaling overhead, uplink configurations (e.g. PUCCH, PUSCH, SRS, RACH) of the SBFD UL subband can be provided by a bandwidth part (BWP) identity. Thus, the UE determines the uplink configurations from configurations of an UL BWP indicated by the BWP identity. Additionally, the subcarrier spacing and the CP type for the SBFD UL subband can be assumed to be same as subcarrier spacing and CP type of the indicated UL BWP, if the subcarrier spacing and the CP type are not separately configured for the SBFD UL subband.     
When a UE determines uplink configurations of a SBFD UL subband from configurations of an UL BWP indicated by a BWP identity, some resource configurations of the UL BWP may not be directly applicable to the SBFD UL subband. For example, if a CG PUSCH resource configured in the UL BWP indicated by the BWP identity is not confined within the SBFD UL subband, the corresponding CG PUSCH configuration is excluded for SBFD operation. In this case, a separate CG PUSCH configuration might be provided for CG transmission in the SBFD UL subband. 
Figure 1 shows an example SBFD UL subband configured in 2 slots within every 5 slots (i.e. a DL-UL pattern of periodicity of 5 slots). The uplink configurations of the SBFD UL subband are derived from UL BWP1 configuration parameters.  
[image: ]
[bookmark: _Ref82174233]Figure 1 Full duplex UL subband overlapping with a DL BWP. 
Proposal 1: PUSCH/PUCCH/CG-PUSCH/RACH/SRS configurations in a UL subband for SBFD operation can be derived from an associated UL BWP (UL BWP ID). Separate CG PUSCH/PUCCH/RACH/SRS configuration(s) can be provided for the SBFD UL subband.
For a SBFD aware UE configured with a UL suband overlapping with DL symbols, the SBFD aware UE should assume that REs corresponding to the UL subband are not available for DL reception. In addition, DL reception may occur outside DL subband(s) excluding the UL subband region (e.g., in any guard band RBs depending on the resources used in the UL subband).
Proposal 2: For dynamic SBFD and SBFD-aware UEs, for DL receptions outside semi-statically configured DL subband(s) in the symbol configured as DL in TDD-UL-DL-ConfigCommon:
· (modified) Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed excluding the UL subband region 

It has been agreed to study whether a slot can consist of both SBFD and non-SBFD symbols. Considering that SBFD pattern is dependent on the legacy TDD slot format configuration, where a slot can consist of DL/flexible/UL symbols, symbol-level SBFD configuration should be supported. For a slot with DL/flexible/UL symbols, the UL symbols are non-SBFD symbols, while the DL and flexible symbols can be SBFD symbols. In this case, a slot can consist of both SBFD and non-SBFD symbols.

Proposal 3: A slot can consist of both SBFD and non-SBFD symbols.

Regarding SSB symbol and UL subband, a SBFD aware UE can be configured with an UL subband in a SSB symbol with the UL subband not overlapping with the SSB frequency resources. As the SSB symbol is a DL symbol, when the SBFD-aware UE is not scheduled/configured for a transmission in the UL subband, the UE behavior for reception of SSB should be same as that for legacy UE, i.e., UE is expected to be able to receive SSB (and other DL signal/channels) in the SSB symbol.

Proposal 4: An UL subband can be configured in an SSB symbol. 
· UE behavior for reception of SSB should be same as that for legacy UE when the SBFD-aware UE is not scheduled/configured for a transmission in the UL subband i.e., UE is expected to be able to receive SSB (and other DL signal/channels) in the SSB symbol.
Flexible symbol SBFD operation
In RAN1#112, options were agreed to further study for SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon for SBFD aware UEs differing whether the RBs outside the subband can also be used. 
In our view, a SBFD aware UE configured with a UL suband overlapping with flexible symbols, should not be expected to transmit outside the UL subband in SBFD symbols. In addition, the SBFD aware UE should assume that REs corresponding to the UL subband are not available for DL reception. Further, DL reception may occur outside DL subband(s) excluding the UL subband region (e.g., in any guard band RBs depending on the resources used in the UL subband). Thus, our preferred SBFD aware UE behavior in a symbol configured as flexible in TDD-UL-DL-ConfigCommon is modified option 2:
For dynamic SBFD and SBFD-aware UEs, for DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband in the symbol configured as flexible in TDD-UL-DL-ConfigCommon:
· (modified) Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed excluding the UL subband region 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
Proposal 5: For dynamic SBFD and SBFD-aware UEs, for DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband in the symbol configured as flexible in TDD-UL-DL-ConfigCommon:
· (modified) Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed excluding the UL subband region 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
Adaptation of UL subband 
While semi-static configuration of a SBFD UL subband makes inter-gNB resource coordination and interference handling easier, radio resources may not be efficiently used.  
Dynamic bandwidth adaptation of a SBFD UL subband among a set of configured subband bandwidths may be beneficial for efficient resource utilization in response to varying demand for UL and DL resources. For example, a SBFD UL subband configuration includes configuration of different UL subband bandwidths. A SBFD aware UE receives an indication of an active UL subband bandwidth and does not expect to transmit outside the UL subband in SBFD symbols. Further, the SBFD aware UE assumes that REs corresponding to the UL subband are not available for DL reception.
Semi-static configuration of a set of UL subband bandwidths still makes interference management and coordination across neighbouring cells feasible. Neighbouring gNBs can exchange information of a set of semi-statically configured UL subband bandwidths for interference management.
In addition, dynamic adaptation of UL subband in time domain can be considered, for example to dynamic enabling/disabling of UL subband in a symbol/slot. To reduce the control overhead and reduce the standard impact, it is desired to reuse the legacy signalling on slot format indication and legacy procedure on slot format determination for enabling/disabling of the UL subband in time domain. 
Observation 1: Radio resources may not be efficiently used with a semi-static SBFD UL subband.
Proposal 6:  Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not and/or UL subband bandwidth to achieve UL subband adaptation in time/frequency domain.
Downlink reception in SBFD symbols
gNB can schedule DL signals/channels for legacy UEs in symbols/slots with a SBFD UL subband, as long as indicated DL signal/channel resources do not overlap with the UL subband. For SBFD aware UEs, enhanced resource allocation schemes may be used for efficient resource utilization.  
[bookmark: _Hlk115186605]For PDSCH reception with downlink type 0 resource allocation or with non-interleaved downlink type 1 resource allocation, a SBFD aware UE should perform rate matching around an SBFD UL subband, when an allocated PDSCH resource overlaps with the SBFD UL subband. 
Proposal 7: For PDSCH reception with downlink type 0 resource allocation or with non-interleaved downlink type 1 resource allocation, a SBFD aware UE performs rate matching around the SBFD UL subband.
Some RBs of a PDSCH PRG (precoding granularity) may overlap with the SBFD UL subband resulting in a reduction in the actual number of consecutive PRBs in the PRG. The current TS 38.214 specification supports actual number of consecutive PRBs in each PRG could be one or more and not always equal to the configured precoding granularity.
Proposal 8: For SBFD-aware UEs and PRG(s) with size of 2 and 4 that overlaps with subband boundary, the actual number of consecutive PRBs in each PRG can be one or more and not always equal to the configured precoding granularity as already supported in current TS 38.214 specification.

[bookmark: _Hlk498008922]For PDSCH reception with interleaved downlink type 1 resource allocation, the number of virtual resource blocks (VRBs) is set to an active bandwidth part size  physical resource blocks (PRBs) minus the number of PRBs overlapping with the SBFD UL subband. That is, the VRBs are indexed without considering RBs overlapping with the SBFD UL subband. For interleaved VRB-to-PRB mapping, resource block bundles are defined based on resource blocks that do not overlap with a time and frequency resource of the SBFD UL subband.
Proposal 9: For PDSCH reception with interleaved downlink type 1 resource allocation, a SBFD aware UE indexes VRBs and defines resource block bundles based on resource blocks not overlapping with the SBFD UL subband. 
For PDCCH reception, a frequency domain resource for a control resource set (CORESET) is indicated by a bitmap, where each bit of the bitmap corresponds a group of 6 RBs, with grouping starting from the first RB group in a BWP or multicast broadcast service (MBS) common frequency resource (CFR) where the CORESET is configured. A bit that is set to 1 indicates that this RB group belongs to the frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the BWP within which the CORESET is configured are set to zero.
Depending on a number of RBs and a location of allocated RBs for a SBFD UL subband, some groups of 6RBs may not be usable for CORESET resource allocation, which may cause frequency resource fragmentation, as shown in Figure 2. To alleviate complexity of scheduling DL signals/channels, an enhancement for CORESET resource allocation can be considered. For example, an RB offset applicable to an SBFD symbol can be considered.  
Observation 2: SBFD UL subband may cause frequency resource fragmentation for CORESET resource on SBFD symbols. 
Proposal 10: For CORESET frequency resource allocation in SBFD symbols, support RB offset to CORESET RB groups on SBFD symbols.  
[image: ] 
[bookmark: _Ref115191248]Figure 2 Full duplex UL subband allocation and a set of 6RB groups for CORESET resource allocation. 
For CSI-RS reception, it has been agreed to study impact and potential enhancements of CSI-RS resource set frequency domain resource allocation across non-contiguous DL subbands. Potential solutions to enable non-contiguous CSI-RS such as introducing non-available resources for CSI-RS or introducing CSI-RS resource allocation to support non-contiguous resource allocation as agreed in RAN1#112. The option to excluding frequency resources outside DL subband(s) seems preferrable as it minimizes the specification impact. 
Proposal 11: For frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs
· Option 2: One CSI-RS resource
· [bookmark: _Hlk131669437]Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband(s) 
UL transmissions across SBFD symbols and non-SBFD symbols
In RAN1#111 and RAN1#112 [1], it was agreed to study the impact and potential enhancements for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols.
In legacy, for PUSCH repetition type A and TBoMS, the UE determines  slots for a PUSCH transmission. If AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst. 
In Rel-18, for dynamic grant (DG) or CG, some PUSCH transmissions of PUSCH repetition type A or TBoMS would be at symbols/slots with a full duplex UL subband and the other PUSCH transmissions would be in normal symbols/slots without the full duplex UL subband, the PUSCH transmission in SBFD symbols/slots could be outside UL subband. For dynamic grant, gNB could handle this case by limiting all the repetitions inside the UL subband, but for CG, the handling might be difficult, and limiting all repetitions in the UL subband is not efficient. Then how to determine the resources to transmit the PUSCH transmission of PUSCH repetition type A or TBoMS in SBFD slots and non-SBFD symbols/slots should be studied. Two potential enhancements can be considered. 
Option 1: For PUSCH repetition Type A or TBoMS transmission, if a PUSCH transmission in a slot is outside the UL subband, and overlaps with SBFD symbol or slot, the slot is not counted in the number of  slots for PUSCH transmission if AvailableSlotCounting is enabled; otherwise, the PUSCH transmission in the slot is cancelled. This option is simple but has scheduling restrictions and resource utilization inefficiencies for PUSCH repetition Type A or TBoMS. 
Option 2: Two different frequency domain resource could be determined separately for the PUSCH transmissions of PUSCH repetition type A or TBoMS at SBFD and non-SBFD symbols/slots with the frequency domain resource for SBFD symbol/slot restricted to within the UL subband. As for how to determine two different frequency domain resources for the PUSCH transmissions of PUSCH repetition type A or TBoMS at SBFD and non-SBFD symbols/slots could be studied further. This option can provide higher resource utilization efficiency compared to option 1. 
Similar enhancements could be used for PUSCH repetition type B taking into consideration there could be two type of definition including nominal repetition and actual repetition. Therefore, we should determine the cancelled repetition is a nominal repetition or an actual repetition in option 1, and the two different frequency domain resource could be determined separately for nominal repetition or actual repetition in option 2.
Proposal 12: For PUSCH repetition type A/B and TBoMS across SBFD and non-SBFD symbols/slots, two frequency domain resources could be determined separately for SBFD and non-SBFD symbols/slots.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Similarly, for PUCCH transmission with repetition, some of PUCCH transmissions might be in SBFD symbols and others may be in non-SBFD symbols, then how to determine the resources to transmit the PUCCH transmission in SBFD symbols and non-SBFD symbols should also be studied. For example, in case the PUCCH resources configured for the active UL BWP is within the frequency range of the UL subband, it can be considered to reuse the PUCCH resources for the PUCCH repetition in the UL subband. Otherwise, two PUCCH resource set could be configured or two PUCCH resource associated with same PUCCH index within one PUCCH resource could be considered for PUCCH transmissions in SBFD and non-SBFD symbols. Besides, resource determination for the cases of PUCCH frequency hopping and non-hopping should be considered.
Proposal 13: For PUCCH repetition across SBFD and non-SBFD symbols/slot, the PUCCH resources configured for the active BWP can be reused in case the resources is within the frequency range of the UL subband. Otherwise, two PUCCH resources could be determined separately for SBFD and non-SBFD symbols/slots.
UE collision handling in time domain
In RAN1#110-bis-e [2], the following was agreed regarding UE UL and DL collision in time domain
Agreement
Identify if there are any cases of time domain conflict of UE’s UL and DL operation in the same SBFD symbol for SBFD aware UE 
· If there are, whether/how to avoid/handle such collision cases (as second step)

Besides the possible mismatch between configured resource for a CG PUSCH and the SBFD UL subband described in section 2, collision may also happen between UL/DL in time domain, for example, between the UL transmission in SBFD UL subband and DL reception in the DL subband within SBFD symbols, especially when both the UL transmission and the DL reception are configured by RRC message. In this case, potential enhancements should be studied on determining the channels or signals to be transmitted/received. 
Proposal 14: Study potential enhancements for UL/DL collision handling within SBFD symbols in time domain for use case when both UL and DL are configured by RRC message.
Another use case is the dynamic scheduled DL receptions colliding with semi-statically configured UL transmissions in the SBFD symbols. The collision handling for this case could be aligned with the solutions specified for collision handling in legacy flexible symbols, where in general dynamic scheduled DL receptions have higher priority than the semi-statically configured UL transmissions. It is noted though, in legacy the priority also depends on whether time gap between the DCI reception (for DL indication) and semi-statically configured UL transmission is larger than the PUSCH preparation time. If not, the UE might not cancel the semi-statical configured UL transmissions. 
Proposal 15: Study potential enhancements for UL/DL collision handling within SBFD symbols in time domain for use case of dynamic scheduled DL receptions colliding with seme-statically configured UL transmissions.
In carrier aggregation scenario, considering that the TDD format for different cells could be different, and UE may not support transmission and reception in the same symbol, some UE behaviour for HDCA is defined in the specification TS 38.213 to determine whether UE should transmit or receive in the symbol. If at least one cell is configured with SBFD symbol, the collision handling rules should also take the SBFD symbol into consideration.
Proposal 16: Study potential enhancements for UL/DL collision handling in HDCA scenario for use case such as one cell is configured with SBFD symbol.
UE-to-UE inter-subband CLI mitigation
For operating subband non-overlapping full duplex at gNB, management of inter-subbands cross-link interference (CLI) between different UEs and intra-subband CLI between UEs of different cells is important. In Rel-16 specifications, to mitigate CLI between UEs in neighbouring cells, victim UEs can be configured to perform CLI measurements and reporting based on CLI-RSSI and SRS-RSRP. Similar mechanism should be studied for UE-to-UE CLI with SBFD UL subband. For example, victim UEs may perform SRS-RSRP measurement on a configured SRS resource for inter-cell intra-subband CLI and/or may perform CLI-RSSI measurement on a RSSI resource corresponding to one or multiple DL subbands within SBFD symbols for inter-subband CLI.
Proposal 17: For inter-UE inter-subband CLI measurement, Method#1: victim UE measures CLI-RSSI within DL subband.
To support CLI-RSSI measurement in a frequency resource corresponding to multiple DL subbands within SBFD symbols, UE may need to be configured with a non-contiguous measurement resource in frequency. Furthermore, if a UE is configured with a SBFD UL subband, the UE should perform CLI-RSSI measurement on a CLI-RSSI resource excluding resource elements of the CLI-RSSI resource that overlap with the configured SBFD UL subband. 
In addition to enhanced CLI measurements, reducing UL transmission power from an aggressor UE and introducing guard band between a SBFD UL subband and adjacent DL subband(s) should be considered.
Proposal 18: For UE-to-UE CLI measurement/report, Method#3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands. 
· A single report can be configured to report the CLI-RSSI corresponding to multiple DL subbands within an SBFD symbol
Conclusion
In summary, we propose the followings for Rel-18 NR subband non-overlapping full duplex operation:
Proposal 1: PUSCH/PUCCH/CG-PUSCH/RACH/SRS configurations in a UL subband for SBFD operation can be derived from an associated UL BWP (UL BWP ID). Separate CG PUSCH/PUCCH/RACH/SRS configuration(s) can be provided for the SBFD UL subband.
Proposal 2: For dynamic SBFD and SBFD-aware UEs, for DL receptions outside semi-statically configured DL subband(s) in the symbol configured as DL in TDD-UL-DL-ConfigCommon:
· (modified) Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed excluding the UL subband region 
Proposal 3: A slot can consist of both SBFD and non-SBFD symbols.

Proposal 4: An UL subband can be configured in an SSB symbol. 
· UE behavior for reception of SSB should be same as that for legacy UE when the SBFD-aware UE is not scheduled/configured for a transmission in the UL subband i.e., UE is expected to be able to receive SSB (and other DL signal/channels) in the SSB symbol.
Proposal 5: For dynamic SBFD and SBFD-aware UEs, for DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband in the symbol configured as flexible in TDD-UL-DL-ConfigCommon:
· (modified) Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed excluding the UL subband region 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
Observation 1: Radio resources may not be efficiently used with a semi-static full duplex UL subband.
Proposal 6: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not and/or UL subband bandwidth to achieve UL subband adaptation in time/frequency domain.
Proposal 7: For PDSCH reception with downlink type 0 resource allocation or with non-interleaved downlink type 1 resource allocation, a SBFD aware UE performs rate matching around the SBFD UL subband.
Proposal 8: For SBFD-aware UEs and PRG(s) with size of 2 and 4 that overlaps with subband boundary, the actual number of consecutive PRBs in each PRG could be one or more and not always equal to the configured precoding granularity as already supported in current TS 38.214 specification.
Proposal 9: For PDSCH reception with interleaved downlink type 1 resource allocation, a SBFD aware UE indexes VRBs and defines resource block bundles based on resource blocks not overlapping with the SBFD UL subband. 
Observation 2: SBFD UL subband may cause frequency resource fragmentation for CORESET resource on SBFD symbols. 
Proposal 10: For CORESET frequency resource allocation in SBFD symbols, support RB offset to CORESET RB groups on SBFD symbols.  
Proposal 11: For frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs
· Option 2: One CSI-RS resource
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband(s) 

Proposal 12: For PUSCH repetition type A/B and TBoMS across SBFD and non-SBFD symbols/slots, two frequency domain resource could be determined separately for SBFD and non-SBFD symbols/slots.
Proposal 13: For PUCCH repetition across SBFD and non-SBFD symbols/slot, the PUCCH resources configured for the active BWP can be reused in case the resources is within the frequency range of the UL subband. Otherwise, two PUCCH resources could be determined separately for SBFD and non-SBFD symbols/slots.
Proposal 14: Study potential enhancements for UL/DL collision handling within SBFD symbols in time domain for use case when both UL and DL are configured by RRC message.
Proposal 15: Study potential enhancements for UL/DL collision handling within SBFD symbols in time domain for use case of dynamic scheduled DL receptions colliding with seme-statically configured UL transmissions.
Proposal 16: Study potential enhancements for UL/DL collision handling in HDCA scenario for use case such as one cell is configured with SBFD symbol.
Proposal 17: For inter-UE inter-subband CLI measurement, Method#1: victim UE measures CLI-RSSI within DL subband
Proposal 18: For UE-to-UE inter-subband CLI measurement, Method#3: CLI-RSSI measurement/report based on non-contiguous CLI-RSSI resource across downlink subbands. 
· A single report can be configured to report the CLI-RSSI corresponding to multiple DL subbands within an SBFD symbol
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