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[bookmark: _Ref521334010]1. Introduction
In RAN#102 meeting, the WID on Evolution of NR Duplex Operation was agreed[1]. The objectives and assumptions for subband non-overlapping full duplex (SBFD) 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
· [bookmark: _Hlk153407590]Specify UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE [RAN1, RAN2]
· Transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols
· Enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
· Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· FR1 and FR2-1
· SBFD operation Option 4, i.e., both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs
· Coexistence between non-SBFD aware UEs (including legacy UEs) and SBFD aware UEs in the cell operating SBFD at gNB side
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators

This contribution mainly focuses on the first few objectives of the WID (as provided below) since, in our understanding, these are the high priority objectives that need to be considered for the implementation of SBFD. 
· semi-static indication of time and frequency location of SBFD subbands, 
· transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon, and
· enhancement on resource allocation in frequency domain
It also discusses enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots focusing on down-selection of options that were discussed and agreed during the SI phase. 
2. Semi-static indication of subbands
2.1 Time domain indication of UL subbands
The time domain indication for active uplink (UL) subbands (SBs) can be provided in a cell specific manner similar to the TDD common configuration. This will make sure that a common pattern can be maintained across the cells and keep the specification impact as minimum as possible. A pattern can be defined in time domain such that the subband is active according to the pattern. The pattern can be defined in terms of the following parameters:
· Transmission periodicity: This gives the periodicity of the pattern in terms of milliseconds/seconds/slots/symbols etc. Periodicity can also be same as the TDD config common periodicity provided to the UEs. In such case, the periodicity need not be explicitly provided. The pattern can also be repeated as in case of TDD config common.
· Time units (slots and/or symbols): This gives the number of slots and/or symbols where the active subband is present. This can be indicated in various ways.
· This can be in terms of contiguous slots and/or symbols in the time domain. 
· It can also be same as the number of DL slots and number of DL symbols defined in TDD-UL-DL-Pattern within the TDD common configuration. 
· A bitmap can also be used to indicate the location of the active SBs. 
· The number of active slots and/or symbols is considered the same as the number of DL slots/number of DL symbols and number of flexible symbols/slots defined in TDD-UL-DL-Pattern within the TDD common configuration.
· It can be the number of SBFD resources at the beginning of time frame and number of SBFD resources at the end of time frame. The time frame can be periodic. Further, the duration of the time frame can be same as the periodicity value as provided in TDD configuration common. E.g., indicating number of SBFD slots at the beginning = 5 and number of SBFD slots at the end = 2 implies in a frame of 10 slots, subband is active in first 5 slots and last 2 slots. In another e.g., number of SBFD slots at the beginning = 5 implies SBFD is active in the first 5 slots configured as DL by TDD-UL-DL-Config-common. In another e.g., indicatingslot index = n, number of SBFD symbols at the beginning = 8 and number of SBFD symbols at the end = 0 implies, in slot n, the subband is active in the first 8 symbols. The indication can be a combination of slots and symbols. 
· Starting offset: This parameter provides the offset to apply the periodicity and number of time units.
Observation 1:  Time domain indication of UL subbands provided in a cell specific manner will help to ensure a common pattern across the cells.
Proposal 1: The time domain indication of UL subbands is provided in a cell specific manner with the help of at least the following parameters; transmission periodicity, time units where the subband is active and starting offset.
2.2 Frequency domain indication of UL subbands
The frequency domain information about the UL subband comprises starting frequency location and bandwidth of subband. The information can be given as cell-specific since it is not expected that the frequency domain location will vary wrt different UEs. The granularity of indication can be in terms of one of resource blocks and resource block groups. The starting frequency location can be indicated in terms of an offset from a reference point. The reference point can be the starting of the common resource grid. 
Observation 2:  The frequency domain location of the UL subband is not expected to vary wrt different UEs.
Proposal 2: The frequency domain location of the UL subband is provided in a cell-specific manner with the following parameters:
· the reference point for starting frequency location can be the starting of the common resource grid and 
· the granularity of the subband is “N” RBs.
2.3 Indication of DL subbands and guard bands
DL subbands and guard bands can be explicitly or implicitly indicated. In case of explicit indication, it is simpler to indicate the guard band as compared to the DL SBs. This is because, in practical scenarios, the size of the guard band will be less than the size of the DL SBs. Thus, signaling overhead will be less if size of guard bands is indicated. Further, there is no need for time domain indication and starting frequency location indication for guard bands as it can be implicitly derived from the time and frequency domain indication for UL SBs. The DL subband can be implicitly derived from the knowledge of UL SB, guard band and BWP of the UE. Also, guard bands can be implicitly indicated by the gNB by methods like scheduling/rate matching or method similar to indication of guard band between different numerologies. Based on the above discussion, the following proposals are made.

Observation 3:  The size of the guard band will be less than the size of the DL SBs, and hence signaling overhead will be less for explicit signaling of guard band.

Observation 4: The DL subband can be implicitly derived from the knowledge of UL SB, guard band and BWP of the UE.

Based on the above observations, the following proposals are made.

Proposal 3: Explicit indication of DL subbands is not supported.

Proposal 4: Guard bands can be indicated in the following ways:
· Explicit indication consisting of only the size of the guard band
· Implicit indication where the gNB takes care of it by scheduling/rate matching or method similar to indication of guard band between different numerologies.

3. UE transmission, reception and measurement behavior 
3.1 SBFD subbands in DL/flexible symbols
A slot/symbol can be configured to the UE as DL/UL/F using TDD-UL-DL-Config-common, TDD-UL-DL-Config-dedicated and slot format indicator (SFI). 
If a slot/symbol is configured as DL using TDD-UL-DL-Config-common, and UE is configured with an UL subband for SBFD operation in that slot/symbol, then according to the legacy procedure, TDD dedicated/SFI is not supposed to overwrite the DL configuration. However, the UE can be scheduled for UL within the UL SB. One simplest way to perform this is to schedule dynamically through DCI. If the UE receives DCI for UL in the DL slots/symbols configured with an UL SB, it performs UL.
Proposal 5: Support legacy procedure for scheduling UL in slot/symbol configured as DL using TDD-UL-DL-Config-common, and with an UL SB.
If a slot/symbol is configured as F using TDD-UL-DL-Config-common and UE is configured with active subband for SBFD operation in that slot/symbol, the following cases can be considered.
A. Semi static TDD dedicated configuration
If a slot/symbol is indicated as F, subband for SBFD operation is configured in that symbol/slot and the UE receives DL/UL configuration by TDD dedicated configuration, then at least one of the following options apply to the UE.
• If the symbol is configured as UL by dedicated TDD configuration, then the whole symbol including the guard band is converted into an UL-only symbol. 
• If the symbol is configured as UL by dedicated TDD configuration, then the UE performs UL only in the UL subband configured or in the portion of UL BWP overlapping with the UL subband configured.
• If the symbol is configured as DL by dedicated TDD configuration, then the whole symbol including the guard band is converted into an DL-only symbol. 
• If the symbol is configured as DL by dedicated TDD configuration, then the UE performs DL only in the DL subband configured or in the portion of DL BWP overlapping with the DL subband configured or in the portion of DL BWP not overlapping with the UL subband configured.
Proposal 6: If a slot/symbol is configured as F using TDD-UL-DL-Config-common,  subband for SBFD operation is configured and the UE receives DL/UL configuration by TDD dedicated configuration, then consider the following options:
· UL/DL is restricted to the UL/DL subbands respectively
· Whole symbols are converted into UL/DL based on the configuration by TDD dedicated configuration
B. Dynamic TDD configuration
The same set of rules as described above can be applicable to slot/symbol is configured as F, subband for SBFD operation is configured and the UE receives DL/UL configuration by DCI/SFI. Hence, the following proposal is made.
Proposal 7: If a slot/symbol is configured as F, subband for SBFD operation is configured and the UE receives DL/UL configuration by DCI/SFI, then consider the following options:
· UL/DL is restricted to the UL/DL subbands respectively
· Whole symbols are converted into UL/DL based on the configuration by DCI/SFI
Further, as shown in Fig. 1, when a channel state information-reference signal (CSI-RS) is scheduled in an SBFD symbol and overlaps with the UL SB, there are 2 methods by which it can be transmitted by the BS. In the first method, the CSI-RS will be only restricted to the DL subbands and absent in the UL SB. In the second method, the CSI-RS will be present in the UL subband as well and no UL transmission will be scheduled in that symbol. Thus, the SBFD symbol is now converted to a DL-only symbol or DL symbol. Hence, a UE being scheduled for DL in a SBFD symbol needs to know which of the 2 methods have been followed for the transmission of CSI-RS.

[image: ]Fig. 1 Two ways to receive CSI-RS in an SBFD symbol
Proposal 8: In an SBFD slot/symbol configured as DL, consider the following options:
· DL is restricted to the DL SBs
· Whole symbols are converted into DL based on the scheduled signal
3.2 Resource allocation in frequency domain
3.2.1 PDSCH

[image: ]Fig. 2  DL BWP in an SBFD slot

In type 1 resource allocation for PDSCH, consecutive resource blocks (RBs) are allocated in the DL. As shown in Fig. 2, the DL bandwidth part (BWP) spans across the UL subband as well. Therefore, if the type 1 resource allocation is used in the DL, then the DL resource allocation can overlap with the UL subband as well as the guard band. In that scenario, UE discards the RBs overlapping with the UL subband and the guard band for PDSCH reception. 
Proposal 9: For type 1 resource allocation for PDSCH, the UE discards the RBs overlapping with the UL subband and the guard band (if any) for PDSCH reception.
In type 0, the DL BWP is divided into a number of resource block groups (RBGs) where the RBG size is based on the DL BWP size. A bitmap is provided in downlink control information (DCI) to indicate the RBGs in which the UE will receive PDSCH. 
If the configured DL BWP overlaps with the active UL subband and/guard band, then the actual size of the DL BWP can be obtained after removing the active UL subband and guard band (if any) overlapping with the DL BWP. This can have an impact on the RBG size since it is dependent on the BWP size. Further, an RBG indicated as active for PDSCH reception can partly fall in the active UL SB. There can be various methods to determine the RBG size.
Method 1: The UE uses the number of PRBs in the configured BWP to determine RBG size.
Method 2: The UE updates the BWP size based on the active UL subband configured and determines RBG size based on the size of updated BWP size. The updated BWP size will be the RBs of the DL BWP overlapping with the active DL SB.
Method 3: The UE determines the RBG size for each non-contiguous section of active DL subband based on the size of the corresponding non-contiguous section.
Observation 5: For type 0 resource allocation for PDSCH, there can be various ways to determine the RBG size.
Proposal 10: For type 0 resource allocation for PDSCH, study the impact of size of DL subband(s) on RBG size. 
The UE divides the BWP (configured or actual) into RBGs and receives indication from the gNB regarding which are the active RBGs. The gNB can indicate the bitmap for active RBGs using the legacy method. Thus, RBGs indicated as active can overlap with the active UL SB. If an active RBG fully overlaps with active UL subband then, the UE ignores active RBG. If an active RBG overlaps partially with active UL SB, then the UE receives PDSCH for the portion of the RBG not overlapping with active UL SB. 
Another way can be if an RBG overlaps, fully or partially with active UL subband then, the gNB skips indication for those RBGs. Therefore, the bitmap size can be reduced. The bitmap can also be indicated separately for the non-contiguous SBs. The gNB can also indicate an RBG as inactive if an RBG overlaps, fully or partially, with active UL SB. Thus, we see that there are multiple ways by which active RBGs can be indicated.
Observation 6: For type 0 resource allocation for PDSCH, there can be various ways to indicate the active RBGs.
Proposal 11: For type 0 resource allocation for PDSCH, study impact on indication of active RBGs by the gNB.

3.2.2 CSI-RS resource and reporting
TR 38.858 captures the following on CSI-RS resource allocation in frequency domain:
	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)
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.


According to the discussion during the SI phase, Option 2-2 is the simplest option with the least specification impact. Hence, we propose the following.
Proposal 12: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband(s) is supported across DL subband(s) for SBFD-aware UEs.
Further, it was agreed upon during the SI phase that for all the options, there is no impact on CSI-RS sequence generation. However, the length of the CSI-RS sequence can be decided in 2 different ways: the length can be based on the total number of resources in the DL BWP that includes the UL subband or just based on the size of the DL subbands.
Observation 7: The length of the CSI-RS sequence can be decided in 2 different ways: the length can be based on the total number of resources in the DL BWP that includes the UL subband or just based on the size of the DL subbands.
Proposal 13: Study the impact on the length of the CSI-RS sequence for one contiguous CSI-RS resource allocation in an SBFD symbol.
In the case of SBFD, a portion of the DL BWP is configured for UL operation. Hence, the size of actual BWP differs from the configured BWP. Hence, the subband size calculation can be based on following options:
Method 1: The UE uses the number of PRBs in the configured BWP to determine subband size. E.g., if UE is configured with DL BWP of size 80 PRBs, of which 20 PRBs is configured as UL subband for SBFD operation and the UE is configured to report CSI parameter for subbands then the UE assume BWP size of 80 PRBs and determine possible values for subband size as {8, 16}(legacy method).
Method 2: The UE updates the BWP size based on the SBFD subband configured and determines subband size for CSI reporting based on the size of updated BWP size. E.g., if UE is configured with DL BWP of size 80 PRBs, of which 20 PRBs is configured as UL subband for SBFD operation and the UE is configured to report CSI parameter for subbands, then the UE determine the actual DL BWP size as 60 PRBs (=80 PRBs -20 PRBs) and determine possible values for subband size as {4, 8} (legacy method). PRBs configured as guard band can also be removed to calculate the BWP size.
Method 3: Once a subband for SBFD operation is configured in the middle of the BWP, the BWP gets divided into three sections in frequency domain. Out of the three sections, the middle section is the subband for SBFD operations and the top and bottom non-contiguous sections. The UE determines subband size for CSI reporting for each non-contiguous section based on the size of the corresponding non-contiguous section.
Observation 8: For SBFD slots, the size of CSI subbands can be calculated in various ways.
Proposal 14: For SBFD slots, study the impact of size of DL subband(s) on the size of CSI subbands.
[image: ]
Fig. 3: Impact of SB for SBFD operation on subband for CSI reporting
The UE divides the BWP into subbands and determines the active subbands for CSI reporting based on CSI-Reportband indication and subband configured for SBFD operation. An e.g., is illustrated in Fig. 3 above, where the UE is configured with BWP of size 24 PRBs, a subband for SBFD operation and 4 PRBs as size of subband for CSI reporting. Therefore, the BWP of the UE is divided into 6 subbands for CSI reporting. For determining the active subbands the following methods can be used:
• In one option, gNB indicates the active subbands for CSI reporting using CSI-Reportband irrespective of whether the CSI subband overlaps with subband for SBFD operation or not, i.e., legacy method. CSI-Reportband is a bitmap indication: when bit map is one then the corresponding subband is active and when zero then inactive. E.g., in Fig. 3, if BS indicate bitmap=011110, then subband 2-5 are active and subband 1 and subband 6 are inactive.
• In another option, gNB indicates the active subbands for CSI reporting, using CSI-Reportband, considering the overlap with subband for SBFD operation. E.g., if a subband for CSI reporting overlaps, fully or partially, with subband for SBFD operation then the gNB skips indication for those subbands in CSI-Reportband. Therefore, the bitmap size can be reduced. E.g., in Fig. 3, the gNB does not indicate active/inactive status for subband 3-5, which are overlapping with subband for SBFD operation. Therefore, the CSI-Reportband indicates bitmap as 110, implying subbands 1-2 are active and subband 6 is inactive. Further, the UE considers the indication in CSI-Reportband only for the subbands not overlapping with subband for SBFD operation. The bit map can be indicated separately for non-contiguous subbands for CSI reporting. E.g., in Fig. 3, the gNB indicates bitmap1=11 to indicate subband 1 and subband 2 are active and bitmap2=0 to indicate subband 6 is inactive.
Observation 9: For SBFD slots, indication of active CSI reporting subbands can be done in various ways.
Proposal 15: For SBFD slots, study the impact on indication of active CSI reporting subbands.
3.3 Physical channels/signals across SBFD and non-SBFD symbols
TR 38.858 captures the following on UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots:
	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, at least the following frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UE are studied.
-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.


The note mentions that “Different options can be studied for different signals/channels.” E.g., for PUSCH/SRS,  separate FDRAs can be used for SBFD and non-SBFD slots since the UL resources are different for SBFD and non-SBFD slots. Whereas, for example, when a CSI-RS overlaps with an SBFD symbol, and the CSI-RS resources overlap with the UL SB, the CSI-RS overlapping with the UL SB can be shifted to the immediate next non-SBFD symbol configured for DL operation. There is no need for providing different FDRAs for SBFD and non-SBFD slots. 
Observation 10: For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots, different methods are applicable for different signals/channels.
Proposal 16: For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots, different methods are considered for different signals/channels which can be down-selected from the options discussed during the SI phase. 
TR 38.858 captures the following on CSI report:
	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):
- 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.
Note that 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.



As discussed during the SI phase, 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. Hence, we propose the following.
Proposal 17: 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, down-select Option 2 (one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols).
4. Conclusion
Observation 1:  Time domain indication of UL subbands provided in a cell specific manner will help to ensure a common pattern across the cells.
Proposal 1: The time domain indication of UL subbands is provided in a cell specific manner with the help of at least the following parameters; transmission periodicity, time units where the subband is active and starting offset.
Observation 2:  The frequency domain location of the UL subband  is not expected to vary wrt different UEs.
Proposal 2: The frequency domain location of the UL subband is provided in a cell-specific manner with the following parameters:
· the reference point for starting frequency location can be the starting of the common resource grid and 
· the granularity of the subband is “N” RBs.

Observation 3:  The size of the guard band will be less than the size of the DL SBs, and hence signaling overhead will be less for explicit signaling of guard band.
Observation 4: The DL subband can be implicitly derived from the knowledge of UL SB, guard band and BWP of the UE.
Proposal 3: Explicit indication of DL subbands is not supported.
Proposal 4: Guard bands can be indicated in the following ways:
· Explicit indication consisting of only the size of the guard band
· Implicit indication where the gNB takes care of it by scheduling/rate matching or method similar to indication of guard band between different numerologies.
Proposal 5: Support legacy procedure for scheduling UL in slot/symbol configured as DL using TDD-UL-DL-Config-common, and with an UL SB.
Proposal 6: If a slot/symbol is configured as F using TDD-UL-DL-Config-common,  subband for SBFD operation is configured and the UE receives DL/UL configuration by TDD dedicated configuration, then consider the following options:
· UL/DL is restricted to the UL/DL subbands respectively
· Whole symbols are converted into UL/DL based on the configuration by TDD dedicated configuration

Proposal 7: If a slot/symbol is configured as F,  subband for SBFD operation is configured and the UE receives DL/UL configuration by DCI/SFI, then consider the following options:
· UL/DL is restricted to the UL/DL subbands respectively
· Whole symbols are converted into UL/DL based on the configuration by DCI/SFI
Proposal 8: In an SBFD slot/symbol configured as DL, consider the following options:
· DL is restricted to the DL SBs
· Whole symbols are converted into DL based on the scheduled signal

Proposal 9: For type 1 resource allocation for PDSCH, the UE discards the RBs overlapping with the UL subband and the guard band (if any) for PDSCH reception.
Observation 5: For type 0 resource allocation for PDSCH, there can be various ways to determine the RBG size.
Proposal 10: For type 0 resource allocation for PDSCH, study the impact of size of DL subband(s) on RBG size. 
Observation 6: For type 0 resource allocation for PDSCH, there can be various ways to indicate the active RBGs.
Proposal 11: For type 0 resource allocation for PDSCH, study impact on indication of active RBGs by the gNB.
Proposal 12: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband(s) is supported across DL subband(s) for SBFD-aware UEs.
Observation 7: The length of the CSI-RS sequence can be decided in 2 different ways: the length can be based on the total number of resources in the DL BWP that includes the UL subband or just based on the size of the DL subbands.
Proposal 13: Study the impact on the length of the CSI-RS sequence for one contiguous CSI-RS resource allocation in an SBFD symbol.
Observation 8: For SBFD slots, the size of CSI subbands can be calculated in various ways.
Proposal 14: For SBFD slots, study the impact of size of DL subband(s) on the size of CSI subbands.
Observation 9: For SBFD slots, indication of active CSI reporting subbands can be done in various ways.
Proposal 15: For SBFD slots, study the impact on  indication of active CSI reporting subbands.
Observation 10: For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots, different methods are applicable for different signals/channels.
Proposal 16: For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots, different methods are considered for different signals/channels which can be down-selected from the options discussed during the SI phase. 
Proposal 17: 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, down-select Option 2 (one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols).
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