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Introduction
[bookmark: _Int_h0t0HAcI][bookmark: _Int_Tb6amJsD]The Rel-19 work item on evolution of NR duplex operation includes a list of objectives as in the WID[1], out of which the following objectives should be discussed under agenda item 9.3.1.
	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· [bookmark: _Int_RCPjPIgJ]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
· [bookmark: _Hlk153407590][bookmark: _Int_uhLPSsXo]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
· [bookmark: OLE_LINK1]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
· [bookmark: _Int_nCr09pYk]Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· [bookmark: _Int_GOs6MZNE]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



In this contribution, we will share our views on indication of frequency and time location of SBFD subbands, and transmissions and receptions in SBFD symbols and/or non-SBFD symbols for SBFD-aware UEs.
Discussion
[bookmark: OLE_LINK3]Configuration of SBFD subbands
In the previous meetings, the following agreements were made about cell-specific and UE-specific configuration of SBFD subbands.
	Agreement
For RRC connected mode UEs, at least cell-specific configuration on time and frequency(working assumption) location of SBFD subbands is supported within a TDD carrier.
· FFS: Additional support of UE-specific configuration on time and/or frequency locations of SBFD subbands


Firstly, the working assumption should be confirmed. In our view, in the most typical SBFD operation, the configuration of SBFD subbands would be the same for all SBFD-aware UEs in a cell. Therefore, it is straightforward to at least support cell-specific configuration on both time and frequency location.
Proposal 1: Confirm the working assumption that at least cell-specific configuration on frequency location of SBFD subbands is supported within a TDD carrier.
Secondly, UE-specific configuration should not be supported. UE-specific configuration might have some benefits in improving resource efficiency due to its flexibility. However, assuming cell-specific configuration is supported, UE-specific configuration is not essential, and its benefits are not significant. Furthermore, if UE-specific configuration is supported, many issues, e.g. detailed signaling design, relationship with the cell-specific configuration etc., need to be further studied. Therefore, it is preferred not to support UE-specific configuration in Rel-19.
Proposal 2: In Rel-19, do not support UE-specific configuration on time and frequency location of SBFD subbands.
In addition, the definition of “DL/UL usable PRBs” for discussion purpose is relevant to the discussions above. The definition has two options as below. Option 1 corresponds to the cell-specific configuration, and Option 2 corresponds to a specific kind of UE-specific configuration. Therefore, in line with the discussion above, Option 2 should not be supported.
	· [bookmark: _Hlk161738319]Option 1: UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
· Option 2: UL/DL usable PRBs are explicitly configured within active UL/DL BWP in SBFD symbols.


[bookmark: OLE_LINK4]Proposal 3: In Rel-19, for determining UL/DL usable PRBs, only support Option 1, i.e., UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
Cell-specific configuration on frequency location

	Agreement
For cell-specific configuration of frequency locations of SBFD subbands,
· Option 1: Cell-specific frequency locations of SBFD subbands are separately configured for each SCS configuration in SCS-SpecificCarrierList.
· For each SCS configuration, the reference starting PRB is the PRB determined by the SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.


In the agreement, it is still not clear how to configure UL/DL subbands in for each SCS configuration in SCS-SpecificCarrierList. 
Since the SCS-SpecificCarrierList for the DL carrier and the SCS-SpecificCarrierList for the UL carrier are separately provided, it needs to clarify UL/DL subbands are configured for SCS configuration in which SCS-SpecificCarrierList. In our view, the following alternatives should be considered.
· Alt. 1: the DL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier, and the UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier,
· Alt. 2: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier.
· Alt. 3: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier.
Proposal 4: RAN1 to clarify whether UL/DL subbands are configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier or the UL carrier. Consider the alternatives below.
· Alt. 1: the DL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier, and the UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier,
· Alt. 2: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier.
· Alt. 3: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier.
[bookmark: _Hlk157961003]Cell-specific configuration of time location
	Agreement:
[bookmark: _Hlk161738191]For RRC connected mode UEs, SBFD subband time locations are configured within a period. At least when only one TDD-UL-DL pattern is configured, the period is down-selected from one of the following options.
· Option 1: The period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Option 2: The period is integer multiple of TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· FFS: Further details
FFS: Details when two TDD-UL-DL patterns are configured.

Agreement
A slot can consist of SBFD symbols and non-SBFD symbols.
For semi-static indication of SBFD subband time location,
· When only one TDD-UL-DL pattern is configured, SBFD symbols are configured in consecutive manner within a TDD-UL-DL pattern period. When two TDD-UL-DL patterns are configured and if SBFD symbols are configured for only one of the patterns, SBFD symbols are configured in consecutive manner within the TDD-UL-DL pattern period. When two TDD-UL-DL patterns are configured and if SBFD symbols are configured for both patterns, SBFD symbols are configured in consecutive manner within each TDD-UL-DL pattern period.
· SBFD symbols are configured in DL and/or flexible symbols configured in TDD-UL-DL-ConfigCommon
· The configured SBFD symbols can start from any symbol within a slot and can end in any symbol within a slot.
· referenceSubcarrierSpacing in TDD-UL-DL-ConfigCommon is used as reference SCS.
· FFS details


Firstly, for the case of single TDD-UL-DL pattern, Option 1 is preferred for less overhead and simpler signaling design. Basically, Option 2 has more flexibility in configuration that different TDD-UL-DL pattern periods in a SBFD configuration period can be configured with different location of SBFD symbols. As illustrated in Fig.1 below, some TDD-UL-DL pattern periods may even be configured with no SBFD symbols. However, we do not think such configuration flexibility is necessary at least for Rel-19. Besides, different SBFD configurations for different TDD-UL-DL pattern periods would make it more complicated for link direction indication and determination etc. from both spec. and implementation perspectives. For example, in the legacy, semi-static UE-specific link direction indication and determination is same for each TDD-UL-DL pattern period in single TDD-UL-DL pattern case. If Option 2 is supported, it may need to further discuss how to support the link direction indication and determination for different patterns in a SBFD configuration period. 


Fig.1 Example for Option 2
For the case of two TDD-UL-DL patterns, different patterns can have separate configuration of time location of SBFD subbands. The method for single TDD-UL-DL pattern case can be simply reused for each pattern. Regarding the period, it should be same as the total slot configuration period, i.e. the sum of the TDD-UL-DL pattern periods respectively configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon for pattern1 and pattern2.
Proposal 5: When only one TDD-UL-DL pattern is configured, the SBFD configuration period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
Proposal 6: When two TDD-UL-DL patterns are configured, the SBFD configuration period is the same as the sum of the TDD-UL-DL pattern periods respectively configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon for pattern1 and pattern2.
Regarding configuration of SBFD symbols within a TDD- UL-DL pattern period, since the SBFD symbols are consecutive and the starting/ending SBFD symbol can be any symbol in a slot, the information below can be provided:
· a slot offset to the first slot in a TDD- UL-DL pattern period to configure the starting slot including SBFD symbols.
· a symbol offset to the first symbol in the starting slot to configure the starting symbol of SBFD symbols.
· the number of slots including SBFD symbols.
· the number of symbols in the ending slot including SBFD symbols.
Proposal 7: To configure SBFD symbols within a TDD- UL-DL pattern period, information below is provided by RRC signaling
· a slot offset to the first slot in a TDD- UL-DL pattern period to configure the starting slot including SBFD symbols.
· a symbol offset to the first symbol in the starting slot to configure the starting symbol of SBFD symbols.
· the number of slots including SBFD symbols.
· the number of symbols in the ending slot including SBFD symbols.
Transmissions and receptions in SBFD symbols
Link direction determination at the UE side
As mentioned in the WID, half duplex operation is assumed at the UE side. In a semi-statically configured SBFD symbol, the UE could only receive or transmit. 
To determine whether to receive or transmit at the UE side, two options have been provided for further consideration.
	Agreement
For SBFD-aware UE transmission and reception in an SBFD symbol, consider the following options to determine link direction, i.e. whether to transmit or to receive in the SBFD symbol. 
· Option 1: UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).
· Option 2: link direction is indicated by gNB explicitly.
Other options are not precluded. 


In our view, similar to the legacy framework of link direction indication and determination for full-flexible symbols, the two options can be combined. And this can bring flexibility while simplifying priority rules. For example, considering semi-static DL reception (SSB, PDCCH, SPS PDSCH, P/SP CSI-RS etc.) vs. semi-static UL transmission (PRACH, CG PUSCH, P/SP PUCCH, P/SP SRS etc.), whether DL reception or UL transmission should be prioritized may depend on which DL signal/channel is overlapping with which UL signal/channel. If link direction indication is not supported, the corresponding priority rule may be very complicated to address all possible pairs of DL signal/channel and UL signal/channel. If link direction indication is supported, the priory rule could be simplified, e.g. when UL is indicated by the corresponding link direction indication, the UL transmission is prioritized, otherwise the DL reception is prioritized. In this way, the UE does not need to distinguish which DL signal/channel is overlapping with which UL signal/channel. 
Proposal 8: To determine link direction for SBFD symbols, at least for semi-static DL reception (SSB, PDCCH, SPS PDSCH, P/SP CSI-RS etc.) vs. semi-static UL transmission (PRACH, CG PUSCH, P/SP PUCCH, P/SP SRS etc.), support link direction indication.
If link direction indication for SBFD symbols is supported, regarding the signalling, the discussion should be under the umbrella of the Note below from the WID. 
Since the Note is about the SBFD subbands configured in the flexible symbols indicated by TDD-UL-DL-ConfigCommon, the “legacy Uplink symbol” includes a flexible symbol which is indicated as UL by tdd-UL-DL-ConfigurationDedicated or an SFI in DCI format 2_0. So, according to the Note, it is expected that any flexible symbol indicated as UL by tdd-UL-DL-ConfigurationDedicated or an SFI in DCI format 2_0 is a non-SBFD UL-only symbol as in the legacy. In other words, flexible symbols indicated as UL by tdd-UL-DL-ConfigurationDedicated or an SFI in DCI format 2_0 cannot be SBFD symbols. Consequently, tdd-UL-DL-ConfigurationDedicated and an SFI in DCI format 2_0 cannot indicate UL/DL for SBFD symbols.
	Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols


Observation 1: According to the Note in the WID:
· tdd-UL-DL-ConfigurationDedicated or an SFI in DCI format 2_0 cannot indicate link direction (UL/DL) for SBFD symbols.
Therefore, if link direction indication for SBFD symbols is supported, a new signaling should be introduced.
Proposal 9: If link direction indication for SBFD symbols is supported, a new signaling should be introduced.
Frequency resource allocation for CSI-RS across two DL subbands in SBFD symbols
[bookmark: _Int_MPFvGTdU]CSI-RS is used for the measurement of CQI, PMI, RSRP and so on. In current spec, frequency resource allocation for CSI-RS is limited to contiguous. In SBFD symbols, UL subband may be allocated between two DL subbands. Therefore, different from legacy TDD, we must consider the case when allocated RBs for CSI-RS resource overlap with UL subband. Especially in the case that CSI-RS resource is allocated across two DL subbands, allocated resource becomes non-contiguous. 
In SI phase, CSI-RS resource allocation across DL subbands was discussed and it was concluded that there are three options to be considered in WI phase as shown below.
	Frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs are studied considering the following options:
-	Option 1: Two contiguous CSI-RS resources that are linked
-	Option 2: One CSI-RS resource
-	Option 2-1: Non-contiguous CSI-RS resource allocation
-	Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s)
[bookmark: _Int_kDDkQWqD]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 and/or processing non-contiguous CSI-RS.


[bookmark: _Int_PKKjQyP7]As stated in the TR, Option 1 and Option 2-1 require additional signaling or a new RRC structure, whereas Option 2-2 requires no additional signaling or new RRC structure. Option 1 and Option 2-1 should specify resource allocation for each contiguous CSI-RS resource, for example, by explicitly indicating positions of edges of each contiguous CSI-RS resource. In addition, additional rules for unaligned boundaries problem may be required for Option 1 and Option 2-1. In Option 1, unaligned boundaries may exist for each contiguous CSI-RS resource, therefore, it may be required to exclude CSI-RS frequency resource outside of DL subband from two contiguous CSI-RS resources. In Option 2-1, if granularity for indication of non-contiguous CSI-RS resource is fine, non-contiguous resource can be configured to align with boundaries of SBFD subbands. However, fining the granularity for indication requires many information bits. In addition, because the legacy CSI-RS resource requires the number of allocated RBs for CSI-RS resource to be multiple of 4, the unit of the indication of non-contiguous CSI-RS resource may be 4 RBs. Therefore, Option 2-1 may also require new rules for solving the problem of unaligned boundaries between CSI-RS resource configuration and SBFD subbands.
Observation 2: For frequency resource allocation for CSI-RS across two DL subbands, Option 1 and Option 2-1 require explicit resource indication for each contiguous CSI-RS resource and new rules for solving the problem of unaligned boundaries between CSI-RS resource configuration and SBFD subbands.
Proposal 10: For frequency resource allocation for CSI-RS across two DL subbands, Option 2-2 is preferred.
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s).
Transmissions and receptions across SBFD symbols and non-SBFD symbols
CSI report
In SBFD operation, CSIs for SBFD symbols and non-SBFD symbols may be different, because allocated resource or antenna configuration for transmission may be different between SBFD symbols and non-SBFD symbols. In SI phase, it was concluded that there are two options for CSI reporting, that is, whether one report config. includes CSI for SBFD symbols and CSI for non-SBFD symbols. Regarding the CSI-RS resource associated with CSI report, when periodic or semi-persistent CSI-RS resource is configured in SBFD operation, CSI-RS instances may occur in both SBFD symbols and non-SBFD symbols. In SI phase, whether one CSI-RS resource should be restricted to SBFD symbols or non-SBFD symbols was discussed. Since we have two options for CSI report configuration and associated CSI-RS resource configuration, respectively, it was concluded that four options are possible for CSI report associated with periodic / semi-persistent CSI-RS as shown below.
	TR 38.858
For SBFD-aware UEs, the following options are studied for CSI report associated with periodic/semi-persistent CSI-RS, in case the periodicity is such that CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots (each CSI-RS resource within a slot has either all SBFD or all non-SBFD symbols):
[bookmark: MCCQCTEMPBM_00000217][bookmark: _Int_Q8exg6Vz]-	Option 1: two CSI-ReportConfigs, where one is associated with SBFD symbols and the other is associated with non-SBFD symbols
[bookmark: MCCQCTEMPBM_00000218]-	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;
[bookmark: MCCQCTEMPBM_00000219]-	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.
[bookmark: MCCQCTEMPBM_00000220]-	Option 2: one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols
[bookmark: MCCQCTEMPBM_00000221][bookmark: _Int_OMoA971I][bookmark: _Int_94HgtC3u]-	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.


[image: ]
Fig.2 CSI report associated with periodic/semi-persistent CSI-RS
Option 1-1 and Option 1-2 require two CSI report settings for CSI measurement of SBFD symbols and non-SBFD symbols, whereas Option 2-1 and option 2-2 require only one CSI report setting. The number of maximum CSI report settings are limited to be 4 per BWP, therefore, option 2-1 and option 2-2 are better than option 1-1 and option 2-2 in terms of consumption of number of CSI report settings. 
Observation 3: For CSI report associated with periodic/semi-persistent CSI-RS, Option 2-1 or 2-2 is preferable in terms of consumption of number of CSI report settings.
Besides, Option 2-1 and Option 2-2 can be supported by reusing the framework of multiple sub-configurations per CSI report configuration in Rel-18. 
[bookmark: _Hlk159232307]In Rel-18, two types of multiple sub-configurations in one CSI report configuration have been standardized.
· [bookmark: _Int_87xut8TV]Type 1: Each sub-configuration provided by CSI-ReportSubConfig-r18 includes the corresponding list of NZP CSI RS resources indicated by nzp-CSI-RS-ResourceList-r18.
· Type 2: Each sub-configuration provided by CSI-ReportSubConfig-r18 includes the corresponding set of CSI-RS antenna ports indicated by portSubsetIndicator-r18 used for CSI calculation of the sub-configuration. 
For SBFD operation, Option 2-1 can be supported under the framework of Type 1, and Option 2-2 can be supported under the framework of Type 2. 
Observation 4: For CSI report associated with periodic/semi-persistent CSI-RS, Option 2-1 and 2-2 can be supported under the framework of multiple sub-configurations per CSI report configuration in Rel-18.
From observation 5 and 6, in terms of consumption of number of CSI report settings and thanks to the framework of multiple sub-configurations introduced in Rel-18, option 2-1 and option 2-2 are more reasonable choice than option 1-1 and option 1-2.
Proposal 11: For CSI report associated with periodic/semi-persistent CSI-RS, Support Option 2-1 and Option 2-2.
Separate configurations for SRS, PUCCH and PUSCH
In our view, it is beneficial and necessary to support separate resources, separate frequency hopping parameters, separate UL power control parameters and separate beams/spatial relations for SRS, PUCCH and PUSCH on the SBFD symbols and the non-SBFD symbols. 
Since SBFD symbols and non-SBFD symbols can have different amounts of available UL resources in the frequency domain, separate resource configurations are more flexible and more convenient. For example, two SRS resource sets can be defined for SBFD symbols and non-SBFD symbols. For PUSCH on SBFD symbols, the SRI field refers to the first SRS resource set. For PUSCH on non-SBFD symbols, the SRI field refers to the second SRS resource set. Similarly, the principle also applies to PUCCH and PUSCH.
For the frequency resources with different sizes, the frequency hopping patterns would also be different. Naturally, separate frequency hopping parameters would be required. 
As for separate power control parameters and separate beams, the following agreement has been achieved in the RAN1#116b meeting.
	Agreement
Study the feasibility and enhancements to support separate power control and/or spatial relation for SRS, PUCCH and PUSCH in SBFD and non-SBFD symbols in different slots, including repetition and non-repetition, by considering existing schemes, e.g. multi-TRP PUCCH/PUSCH repetition schemes.


The motivation to support separate power control parameters and separate beams mainly comes from different antenna configurations and different interference environments across SBFD and non-SBFD symbols. To support the full-duplex operation within the SBFD symbols at the gNB side, the SBFD symbols may use an antenna configuration different from that of the non-SBFD symbols. Additionally, the SBFD symbols may experience a different interference environment than that of the non-SBFD symbols. For different antenna configurations and different interference environments, the preferred UL powers and the preferred beams can be different. Therefore, separate UL power control parameters and separate beams are more desirable. If separate power control parameters and separate beams are supported, how to indicate and apply the separate powers and beams needs to be designed. If not considering supporting SBFD for mTRP in future, mTRP UL transmission schemes can be leveraged with necessary modifications. Otherwise, the design should be based on the extension of sTRP UL transmission schemes.
Proposal 12: Separate configurations for SRS, PUCCH and PUSCH on the SBFD symbols and the non-SBFD symbols should be supported, including separate resources, separate frequency hopping parameters, separate UL power control parameters and separate beams/spatial relations.
Conclusion
According to the discussions above, we have the following observations and proposals.

Configuration of SBFD subbands
Proposal 1: Confirm the working assumption that at least cell-specific configuration on frequency location of SBFD subbands is supported within a TDD carrier.
Proposal 2: In Rel-19, do not support UE-specific configuration on time and frequency location of SBFD subbands.
Proposal 3: In Rel-19, for determining UL/DL usable PRBs, only support Option 1, i.e., UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
Proposal 4: RAN1 to clarify whether UL/DL subbands are configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier or the UL carrier. Consider the alternatives below.
· Alt. 1: the DL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier, and the UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier,
· Alt. 2: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the DL carrier.
· Alt. 3: the GBs/DL subbands and UL subbands are explicitly configured for each SCS configuration in the SCS-SpecificCarrierList for the UL carrier.
Proposal 5: When only one TDD-UL-DL pattern is configured, the SBFD configuration period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
Proposal 6: When two TDD-UL-DL patterns are configured, the SBFD configuration period is the same as the sum of the TDD-UL-DL pattern periods respectively configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon for pattern1 and pattern2.
Proposal 7: To configure SBFD symbols within a TDD- UL-DL pattern period, information below is provided by RRC signaling
· a slot offset to the first slot in a TDD- UL-DL pattern period to configure the starting slot including SBFD symbols.
· a symbol offset to the first symbol in the starting slot to configure the starting symbol of SBFD symbols.
· the number of slots including SBFD symbols.
· the number of symbols in the ending slot including SBFD symbols.
Link direction determination at the UE side
Proposal 8: To determine link direction for SBFD symbols, at least for semi-static DL reception (SSB, PDCCH, SPS PDSCH, P/SP CSI-RS etc.) vs. semi-static UL transmission (PRACH, CG PUSCH, P/SP PUCCH, P/SP SRS etc.), support link direction indication.
Observation 1: According to the Note in the WID:
· tdd-UL-DL-ConfigurationDedicated or an SFI in DCI format 2_0 cannot indicate link direction (UL/DL) for SBFD symbols.
Proposal 9: If link direction indication for SBFD symbols is supported, a new signaling should be introduced.
CSI-RS across two DL subbands in SBFD symbols
Observation 2: For frequency resource allocation for CSI-RS across two DL subbands, Option 1 and Option 2-1 require explicit resource indication for each contiguous CSI-RS resource and new rules for solving the problem of unaligned boundaries between CSI-RS resource configuration and SBFD subbands.
Proposal 10: For frequency resource allocation for CSI-RS across two DL subbands, Option 2-2 is preferred.
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s).
CSI report
Observation 3: For CSI report associated with periodic/semi-persistent CSI-RS, Option 2-1 or 2-2 is preferable in terms of consumption of number of CSI report settings.
Observation 4: For CSI report associated with periodic/semi-persistent CSI-RS, Option 2-1 and 2-2 can be supported under the framework of multiple sub-configurations per CSI report configuration in Rel-18.
Proposal 11: For CSI report associated with periodic/semi-persistent CSI-RS, Support Option 2-1 and Option 2-2.
Separate configurations for SRS, PUCCH and PUSCH
Proposal 12: Separate configurations for SRS, PUCCH and PUSCH on the SBFD symbols and the non-SBFD symbols should be supported, including separate resources, separate frequency hopping parameters, separate UL power control parameters and separate beams/spatial relations.
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