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1. [bookmark: _Ref521334010]Introduction
This document summarizes the inputs and the discussions on subband non-overlapping full duplex in RAN1#112bis-e.
2. Proposals for online sessions
2.1. April. 18th (Tue)
Proposal 1-2a
Proposed Agreement:
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 is not expected considering that it 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

Proposal 1-5
Proposed Conclusion:
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).

Proposal 1-8a
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol.

Proposal 1-12a
Proposed 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
· Same precoding is assumed within each DL subband
· FFS whether same precoding is assumed across two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated

Proposal 1-18a 
Proposed 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, which requires additional specification efforts.
Option 1 may 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 reduce the transmission/reception latency and improve coverage.

Proposal 3-4
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL 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

Proposal 3-5
Proposed 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 report(s) 
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s) 

Proposal 3-6
Proposed Agreement:
Study whether/how to support subband CLI-RSSI measurement and reporting.

2.2. April. 20th (Thu)
Proposal 1-3b
Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures

Proposal 1-12a
Proposed 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
· Same precoding is assumed within each DL subband
· FFS whether same precoding is assumed across two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated

Proposal 3-5
Proposed 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 report(s) 
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s)

Proposal 1-9b
Proposed Agreement:
An UL subband can be configured in an SSB symbol where the SS/PBCH block in frequency-domain is located outside the SBFD UL subband 
· FFS whether SBFD-aware UE can transmit UL in UL subband or can only receive DL in SSB symbols.
· FFS when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol.

Proposal 1-11a
Proposed Agreement:
Study whether there is potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.

Proposal 3-4a
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused.
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact

2.3. April. 24th (Mon)
Proposal 1-26
Proposed Agreement:
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the configured guardband(s).

Proposal 1-15c/Proposal 1-17c
Proposed 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).

Proposal 1-8d
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Definition of flexible subband does not exist yet.
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not a full-DL/full-UL symbol.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion

Proposal 1-18b 
Proposed 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 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 reduce the transmission/reception latency and improve coverage.

Proposal 3-4a
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused.
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact

Proposal 1-9d
Proposed 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 TDD UL/DL pattern semi-static SBFD subband time location configuration
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions

Proposal 1-14b
Proposed 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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. 
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which is more flexible but 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

2.4. April. 26th (Wed)
Proposal 3-5c
Update the agreement in red.
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 
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s)

Proposal 1-9e
Proposed 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 receives in the symbol.

Proposal 1-3d
Proposed 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 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. 

Proposal 1-14d
Proposed 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

Proposal 1-16b
Proposed 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.

Proposal 1-8f
Proposed Agreement:
Study at least the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by scheduling DCI which is used to indicate whether the RBs in flexible subband where RBs in flexible subband can be dynamically are used for UL transmission and or DL transmission. 
· FFS definition of flexible subband, e.g. flexible subband is defined as 1 RB or a set of consecutive flexible RBs, which can be used for UL transmission, DL transmission, and guard band 
· FFS benefit of introducing flexible subband in addition to UL/DL subbands
· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion

Proposal 1-19d
Proposed 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.

Proposal 1-20d
Proposed 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
[bookmark: _GoBack]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

Proposal 1-11b
Proposed Agreement:
Study benefit and potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.

3. General aspects of SBFD schemes
This section discusses the general aspects of SBFD schemes except self-interference, inter-gNB and inter-UE CLI handling schemes.
3.1. Summary of input contributions
The inputs from companies’ contributions are summarized below as per moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or are missed. Companies are encouraged to correct/update the summary with revision marks if needed.
1. 
2. 
3. 
3.1. 
3.1.1. SBFD operation
The following agreement was made in RAN1#112 to study whether or not a slot can consist of both SBFD and non-SBFD symbols.
	Agreement
Study whether or not a slot can consist of both SBFD and non-SBFD symbols including
· Benefits
· Use cases
· Scheduling flexibility
· Implementation complexity 
· Compatibility with legacy TDD DL/UL configuration



Use cases
The following use cases are identified by companies for a slot consisting of both SBFD and non-SBFD symbols.
· Slot of DL, UL, and flexible symbols with SBFD symbols and full UL symbols [8][12][14][15][18][20][23][24][33][34][35][36]
· Use remaining symbols in slots with symbols cannot be used for SBFD operation e.g. SSB etc. for SBFD operation [11][15][20][24][25][27]
· Some end symbols of DL slot can be configured with the UL subband [18][36]

Implementation complexity
In terms of implementation complexity, vivo thinks that it may not introduce much complexity at gNB side when switching between SBFD symbols and non-SBFD symbol is also allowed within a slot, since such switching is under gNB’s control. For SBFD aware UEs, if there is much complexity, the maximum number of allowed switching points between SBFD and non-SBFD symbols within a slot at UE side can be further studied similar to that for FG5-1 “at most one switch point per slot for actual DL/UL” and FG 5-1b “More than one DL/UL switch point in a slot”.
Intel thinks that if a UL transmission or a DL reception is only within single symbol type (SBFD or non-SBFD symbol), the complexity of symbol-level SBFD configuration is similar to the case of slot-level SBFD configuration.
CMCC thinks that whether per-symbol subband time location configuration granularity will reduce the system capacity or not is up to gNB’s antenna configuration implementation. For example, gNB doesn’t need to change the connection between Tx/Rx chain and panel groups between DL/UL and SBFD symbols if the SBFD antenna configuration Option-2 (Method 2-1) and SBFD antenna configuration Option-3 (Method 3-1) are implemented, which will not introduce the DL/UL/SBFD switching time.
Xiaomi doesn’t see additional difficulties in terms of implementation complexity from both gNB side and UE side.

Ericsson thinks that additional guard symbols will need to be added for transitions between SBFD symbols and non-SBFD symbols to allow the hardware reconfigurations to activate/deactivate and stabilize in practice. Large numbers of such SBFD/non-SBFD symbol transitions will incur significant radio resource losses from the required guard symbols and proposed to study the number of transitions between SBFD symbols and non-SBFD symbols to be supported in a TDD UL/DL cycle.
Qualcomm observed that from gNB perspective, switching between SBFD and non-SBFD symbols may require a transition guard period to switch the panels, tune filter and adjust timing which disrupt the transmission or reception. From UE perspective, SBFD-aware UE may need to do filter retuning and UL sampling rate adjustment from SBFD to UL-SB. For the other example of switching from DL to SBFD, SBFD-ware UE may adjust DL filtering between DL symbol and SBFD symbols which interrupts DL reception.
Samsung thinks that frequent symbol-level switching in a slot of the gNB-side SBFD antenna configuration and SIC implementation, i.e., from/to {DL-only, UL-only, SBFD} should not be expected.

Compatibility with legacy TDD DL/UL configuration
Vivo, OPPO, ZTE, Intel, Sony, Samsung, DOCOMO pointed out that the minimum granularity of TDD configuration, time domain resource allocation and collision handling etc. are symbol level and the same granularity should be followed for SBFD operation.

Companies’ views are summarized below.
· A slot can consist of both SBFD and non-SBFD symbols
· Supported by: Huawei, TCL, vivo, IDC, OPPO, ZTE, Intel, Sony, CMCC, Panasonic, MediaTek, xiaomi, Nokia, Samsung, FGI, Lenovo, DOCOMO, LG
· Forward compatibility [11]
· A slot cannot consist of both SBFD and non-SBFD symbols
· Supported by:
· 

Whether a physical channel can be mapped to SBFD and non-SBFD symbols within a slot
If a slot can consist of both SBFD and non-SBFD symbols, it needs to be discussed whether a PUCCH/PUSCH/PDSCH/PDCCH can be mapped to SBFD and non-SBFD in the same slot according to previous agreement in RAN1#111.
Ericsson proposed to study the signal continuity issues and solutions, if any, for a physical channel that is carried in both non-SBFD and SBFD symbols within a slot considering that the gNB and possibly also the UE may change/activate/deactivate several hardware configurations/operations during the transition between non-SBFD and SBFD symbols.
Spreadtrum proposed not to discuss PUCCH/PUSCH/PDSCH/PDCCH mapped to SBFD and non-SBFD regions in the same slot in SI stage and think scheduled PUSCH/PDSCH/PUCCH without repetition mapped to SBFD and non-SBFD regions in the same slot can be avoided by gNB scheduling.
Intel thinks that if a physical channel can be mapped to SBFD and non-SBFD symbols, it would lead to different performance in different symbols which degrades the performance and complicates link adaptation and the overall transmission/reception procedure. The proposal is to disallow a physical channel/signal to be mapped to both SBFD and non-SBFD symbols. To be more specific, it is avoided by gNB scheduling for scheduled transmission/reception without repetition or multi-slot scheduling and for configured transmission/reception or scheduled transmission/reception with repetition or multi-slot scheduling, the transmission/receptions across different symbols types are dropped/postponed.
Qualcomm has the similar proposal as Intel that UE doesn’t expect to be dynamically scheduled with a physical channel that is mapped to SBFD and non-SBFD symbols within a slot and UE drops or discard physical channel transmission or reception configured by higher layer that is mapped to SBFD and non-SBFD symbols in a slot.
ZTE proposed that PUCCH/PUSCH/PDSCH/PDCCH can be mapped to SBFD symbols and non-SBFD symbols in the same slot if configured.
Vivo proposed that dynamically scheduled UL transmissions and DL receptions is allowed to be overlapped with both SBFD symbol(s) and non-SBFD symbol(s) in the same slot, where dynamic overriding can be considered further. Semi-statically configured UL transmissions and DL receptions is not allowed to be overlapped with both SBFD symbol(s) and non-SBFD symbol(s) in the same slot or it is allowed only if consistent transmission parameters (such as frequency domain resource, beam related configurations, etc.) across all symbols that a UL transmission/DL reception is mapped to are ensured.
Samsung thinks that symbol-level resolution by RRC for the SBFD time-domain configuration does not imply that SBFD operation across SBFD and non-SBFD symbol must be supported by the UE implementation. The possibility to allocate and map a PDSCH, PUSCH or PUCCH across both non-SBFD and SBFD symbols in an SBFD slot depends on the gNB-side SBFD antenna configuration. It is the baseline that a channel/signal is not mapped to different symbol types within the same slot. A channel/signal mapped to different symbol types within the same slot can be supported under the condition that the same QCL and EPRE assumptions can be applied by the UE for the allocation on the non-SBFD and SBFD symbols.

· A physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot
· Supported by: ZTE, vivo (dynamic), Samsung (under certain condition)
· A physical channel/signal cannot be mapped to SBFD and non-SBFD symbols within a slot
· Supported by: Spreadtrum, vivo (semi-static), OPPO, Intel, QC, Samsung (baseline), FGI, Apple (PUSCH)

3.1.1.1. Semi-static configuration of SBFD subbands
The following agreements were made in RAN1#110 to study semi-static configuration of subband time and frequency location as baseline.
	Agreement
For indication of subband locations for SBFD operation, study semi-static configuration of subband time and frequency location as baseline.



1. 
2. 
3. 
3.1. 
3.1.1. 
3.1.1.1. 
3.1.1.1.1. Subband time location indication
The following agreements were made in RAN1#110bis-e for semi-static configuration of subband time locations for SBFD operation.
	Agreement
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline.



Periodicity of SBFD subband time location
Two options are identified by companies for the periodicity of SBFD subband time location configuration as summarized in [11] and companies’ views are summarized below:
· Option 1: The period is determined by periodicity of the configured TDD pattern
· Supported by: Huawei, vivo, OPPO, ZTE, Ericsson, Spreadtrum, CMCC, FGI, Sharp, Qualcomm
· Option 2: The period is determined by a new configured periodicity. 
· Supported by: vivo, ZTE, 


3.1.1.1.1. 
3.1.1.1.2. Subband frequency location indication
The following agreements were made for semi-static configuration of subband frequency locations for SBFD operation.
	Agreement (RAN1#110)
For semi-static configuration of subband location, consider same subband frequency resources across different SBFD symbols as baseline.

Agreement (RAN1#110bis-e)
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.

Agreement (RAN1#111)
For the purpose of RAN1 study, the understanding is that for semi-static configuration of subband frequency locations for SBFD operation, frequency location of UL/DL subband is with reference to CRB grid.




Explicit/implicit indication of subband(s)
There are basically two options for DL/UL subband(s) and guardband(s) configuration as illustrated below.

[image: ]
Figure 3‑1: Options for RB set and guard band configuration in SBFD symbols [19]

· Option 1: Frequency locations of DL subband(s) and UL subband are explicitly configured. Guardband(s) if any are implicitly derived. 
· Supported by: vivo, TCL, New H3C, MediaTek, ZTE, Intel, Nokia, Samsung, FGI, DOCOMO, LG
· Option 2: Frequency locations of UL subband and number of RBs for guardband(s) if any are explicitly configured. Frequency locations of DL subband(s) are implicitly derived.
· Supported by: vivo, OPPO,ZTE, IDC, Ericsson, Intel, Fujitsu, Nokia, Qualcomm, DOCOMO, CEWiT

Huawei proposed to indicate frequency locations of DL subband, flexible subband and guard band as follows considering introduction of flexible subband.
· DL subband should be explicitly indicated, at least for the length of DL subband;
· Flexible subband can be implicitly indicated as a set of consecutive of RBs which are not included in UL subband and DL subband;
· Guard band can be implicitly indicated based on scheduling, i.e., gNB will not schedule UL and DL transmission on guard band.
· The subband frequency-domain location is indicated by granularity of RB.


3.1.1.1.3. Signalling design of subband location indication
Companies discussed whether semi-static time and frequency locations of SBFD subbands are signalled via cell-common signalling or UE-specific signalling and companies’ views are summarized below.
· Cell-common signalling
· Supported by: Spreadtrum, MediaTek (frequency and time location), ZTE, CATT, Ericsson (frequency location), xiaomi, Nokia, Samsung (if SBFD in RRC_IDLE/INACTIVE is supported), Sharp, Qualcomm, Fujitsu
· UE-specific signalling
· Supported by: vivo, Spreadtrum (time location), MediaTek (time location), ZTE, Ericsson (frequency location), OPPO (time location), Fujitsu, Panasonic, Nokia (can be considered as additional option), Samsung (baseline for SBFD in RRC_CONNECTED)
· Different configurations may be expected by SBFD aware UEs and non-SBFD aware UEs [11]
· More flexibility and extendibility [11]
· For potential different guardband sizes for different UEs [19]

3.1.1.2. Interaction with TDD-UL-DL-ConfigDedicated and SFI
The following agreement was made in RAN1#111 meeting for SBFD operation in DL and flexible symbols configured in TDD-UL-DL-ConfigCommon.
	Agreement
For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, the following is agreed as baseline in the RAN1 study:
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· The frequency location of DL subband(s) can be explicitly indicated or implicitly derived
· DL receptions within DL subband(s) are allowed in the symbol
· Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol

Agreement
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, study the following options for SBFD aware UEs,
Option 1: 
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
· FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol
Option 2: 
· UL transmissions within UL subband are allowed in the symbol
· The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same
· FFS: SBFD aware UE behaviours
· FFS: Whether or not signalling of guardband(s) is needed
· FFS: Whether or not the symbol can be converted to a DL-only symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol for both options. For all RBs outside the UL subband, UE cannot use separate RBs for DL and UL simultaneously



The above agreements define UE behaviors for SBFD operation in a symbol configured as DL and flexible in TDD-UL-DL-ConfigCommon. Vivo, CMCC, DOCOMO, xiaomi discussed the interaction with TDD-UL-DL-ConfigDedicated and SFI.
Vivo and DOCOMO think are that a symbol configured as flexible in TDD-UL-DL-ConfigCommon can be further overridden as DL/UL by TDD-UL-DL-ConfigDedicated with UE specific RRC signaling as in existing specification. 
· If the symbol i is overridden as DL by TDD-UL-DL-ConfigDedicated, SBFD operation for semi-static DL symbol is performed. 
· If the symbol i is overridden as UL by TDD-UL-DL-ConfigDedicated, DOCOMO thinks that this case should be deprioritized while vivo thinks that the symbol i should be used as a UL-only symbol.
· If the symbol i remains flexible with TDD-UL-DL-ConfigDedicated, vivo thinks that SBFD operation in flexible symbols is performed and DOCOMO thinks that further interaction with SFI should be considered.
For interaction with dynamic SFI, vivo observed that at least when the detected DCI format 2_0 indicates the semi-static flexible symbol configured with UL subband as DL, UL transmission(s) may be allowed within the UL subband in this symbol, which is not consistent with legacy UE behavior where only DL reception(s) are allowed in this symbol.

3.1.1.3. Dynamic SBFD
It was agreed in RAN1#112 to further study dynamic SBFD.
	Agreement
For dynamic SBFD,
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.
For each option, additional conditions may apply to determine whether the option is applicable.



Companies who support allowing DL receptions outside semi-statically configured DL subband and allowing UL transmission outside semi-statically configured UL subband have the following observations/views:
· Better resource utilization depending on the UL/DL traffic ratio [8][11][16][18][20][21][24][27][35][36]
· Better forward compatibility with subband overlapping full-duplex systems [8]
· Better performance especially in UL compared to semi-static SBFD [11]
· For UE-UE CLI measurement outside DL subbands [8][16]
· For gNB-gNB CLI measurement, a potential approach is for the victim gNB to measure the RSRP of the aggressor gNB within the DL subband. Additionally, for coordinated beamforming using gNB-gNB channel measurements, the measurements should also be done in the DL subband. Therefore, UL transmission outside the UL subband should be allowed from UE point of view. [8]
· DL throughput and spectral efficiency losses of semi-static SBFD are expected to be alleviated [21][25]
· Allowing legacy behaviour for supporting TDD operation (e.g., L3 measurement, time/frequency tracking using contiguous CSI-RS resources and/or SSB) [36]

Companies who do not support allowing DL receptions outside DL subband and allowing UL transmission outside UL subband have the following observations/views:
· Complicated/Significant spec efforts [14][19]
· No tangible benefits compared to dynamic TDD [13][15][19]
· Allowing DL receptions outside the DL subband(s) (i.e., within the UL subband) defies the principle of configuring an UL subband [19]

Vivo, CATT, Ericsson provided simulation results comparing dynamic SBFD with semi-static SBFD/dynamic SBFD.
Vivo’s evaluation results show that at least for frame structure#3 (XXXXX) and FR1 InH, and for asymmetric packet size with 0.5Mbytes for DL and 0.125Mbytes for UL, compared to semi-static SBFD, dynamic SBFD can achieve higher performance in both DL and UL, especially significant gain can be obtained in UL.
CATT observed the following:
· Compared with semi-static SBFD, dynamic SBFD outperforms in DL but degrades the performance in  UL;
· Compared with dynamic TDD, dynamic SBFD does not bring benefit in downlink. For uplink, dynamic SBFD brings benefit for cell edge users but introduces performance loss for cell center users.
Ericsson’s results show that dynamic SBFD options 2 and 3 do not offer a performance advantage compared to the considerably simpler Dynamic TDD (dTDD) system.

Companies’ views on the options agreed in the last meeting are summarized below.
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Supported by: TCL, OPPO, Spreadtrum, CATT, Ericsson, Apple
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· Supported by: Huawei, New H3C, vivo, MediaTek, NEC, ZTE, Intel, Sony, Fujitsu, xiaomi, Nokia, Samsung, ETRI, CMCC, Panasonic, FGI, Lenovo, DOCOMO, LG, ITRI, ASUSTEK, WILUS
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Supported by: OPPO, Spreadtrum, CATT, Ericsson, Apple
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
· Supported by: ZTE, Samsung, xiaomi, Lenovo
· Same mechanism for DL and flexible symbols [ZTE, Samsung, xiaomi]
· UL transmission outside the semi-statically configured UL subbands requires hardware enhancement of the UE, such as the design of filters for the UL subband [ZTE]
· UE design complications, e.g. FDRA/FH for PUSCH repetition then needs to determine dynamically if a legacy F symbol where a PUSCH transmission of a PUSCH repetition occurs has been scheduled as UL-only or has been scheduled as SBFD symbol. [Samsung]
· Not precluded at this stage: MediaTek
· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
· Supported by: Huawei, TCL, New H3C,vivo, MediaTek, NEC, Intel, Sony, Fujitsu, Nokia, ETRI, CMCC, FGI, DOCOMO, ITRI, ASUSTEK, WILUS


For details on how to achieve DL receptions outside DL subband and UL transmission outside UL subband, the proposals can be categorized into the following options.
· Option 1: flexible subband
· Supported by: Huawei
· Not supported by: Intel, Samsung
· Beneficial but may not be necessary: ZTE
· Option 2: scheduling DCI
· Option 2-1: explicit indication in scheduling DCI
· Option 2-2: implicit indication in scheduling DCI
· E.g. if a PUSCH/PUCCH transmission is scheduled by the DCI in a UL subband in an SBFD slot, but the symbol of the PUSCH/PUCCH transmission exceeds the SBFD symbol of the UL subband in the SBFD slot, then the SBFD symbol of the UL subband can be automatically expanded to include the symbol of the PUSCH/PUCCH transmission, or if a PDSCH reception is scheduled in the UL subband of the SBFD symbol by a DCI, then the UL subband in the SBFD symbols where the PDSCH reception is located is dynamically cancelled [18]
· Supported by: vivo, ZTE (Option 2-2?), Intel, xiaomi
· Not applicable to configured channels/signals. [20]
· Option 2-1 avoids confusion on FDRA for dynamic channels/signals compared with Option 3 in case of miss-detection [20]
· UE may not know how to interpret the indicated frequency resource allocation for Option 2-2, e.g. UE should perform RM for PDSCH around UL subband and guardband(s) in SBFD symbols and does not perform RM in full DL symbols. [20]
· Option 3: group-common DCI, e.g. SFI, enhanced SFI, new DCI etc.
· Supported by: vivo, ZTE, Intel, CMCC, Nokia, xiaomi, WILUS
· Applicable to both dynamic scheduled and configured channels/signals. [20]
· Miss-detection should be carefully considered. [20]
· Common to all UEs to avoid simultaneous transmissions and receptions from different UEs on the same resources [24]

3.1.1.4. SBFD operation in SSB symbols 
It was agreed in RAN1#110bis-e to study whether SBFD operation in SSB symbols is supported or not.
	Agreement
Study whether SBFD operation in SSB symbols is supported or not.



Companies’ views are summarized below:
SBFD operation in SSB symbols is
· Supported: Huawei, IDC, Sony, Qualcomm, Samsung, ITRI
· Degradation of SBFD performance due to limited symbols for SBFD operation if SBFD operation on SSB symbols are not supported especially when the number of SSB symbols is relatively large [8][12][20] 
· Allowing for the maximum possible number of symbols to be configured with an SBFD UL subband maximizes the theoretically achievable UL coverage gain when SBFD is introduced. [25]
· Except the UEs which are under initial access or cell reselection, a short SSB measurement period is not necessary and these UEs can perform the SBFD operation on SSB symbols to improve the performance [8]
· UE-UE CLI between two UEs occurs rarely [37]
· Not supported: Spreadtrum, vivo, OPPO, MediaTek, NEC, Ericssion, Nokia, CMCC, DOCOMO (and CORESET#0), CEWiT, FGI, WILUS (restricting UL transmission in SSB symbols)
· Avoid impact on SSB detection/measurement from UE-to-UE CLI [11][13][16][19][20][24][27][30]
· UL transmissions may not be supported by UE given that UE cannot transmit UL and measure SSB simultaneously and gNB does not know when UE is receiving SSB [14] 
· Self-interference from SSB is not easy to be cancelled considering that SSB signaling is a broadcast signaling with high power [13]


3.1.2. Impact and potential enhancements for transmissions and receptions
3.1.2.1. PDSCH/PUSCH
3.1.2. 
3.1.2.1. 
3.1.2.1.1. RBG
The following agreement was made in RAN1#112.
	Agreement
For SBFD-aware UEs, study the at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
FFS: The part of the RBG outside.




Companies’ views/observations on the two options for PDSCH and PUSCH are summarized below:
· Option 1: 
· Supported by: Huawei, TCL, IDC, Spreadtrum, CATT, MediaTek, NEC, Ericsson, Intel, Nokia, Samsung, CMCC, Sharp, Apple, Lenovo, Qualcomm, xiaomi, LG, WILUS
· Similar as RBG overlapping with the edge of the active BWP in the current spec [8][16][19][24][25] [34]
· In order to utilize the resource more efficiently [27]
· Simplest way would be rate matching around the UL subband [20]
· Support a new configurable RBG set size [25]
· Support non-continuous PRB-to-CRB mapping of DL subbands on SBFD slots [27]
· Option 2: 
· Supported by:
· Degrade spectrum efficiency/resource waste [8][12][14][15][20][34]

In addition, LG proposed that single value of RBG size for PDSCH RA type 0 is used for both SBFD symbol and non-SBFD symbol. CATT observed that RBG size determined based on size of DL/UL BWP is the same as in current specification with potential large RBG size in small DL/UL subband(s) in SBFD symbols. RBG size determined based on size of DL/UL subband(s) can avoid large RBG size in small DL/UL subband(s) in SBFD symbols.
· If the RBG size is applied for both SBFD symbols and non-SBFD symbols, the FDRA field size may increase; 
· If the RBG size is applied for SBFD symbols only, the following issues need to be considered.
· How to determine FDRA field size
· RBG size if a PDSCH/PUSCH transmission can be mapped to SBFD symbols and non-SBFD symbols
3.1.2.1.2. PRG
The following agreement was made in RAN1#112.
	Agreement
For SBFD-aware UEs, study at least the following issues for PDSCH:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands




PRG size of 2 and 4
Similar to partial RBGs, partial PRGs are supported in current NR specs. The precoding granularity can be 2 PRBs, 4 PRBs or wideband. For 2 or 4 PRBs granularity, the first and the last PRG can be a partial PRG, depending on the size and the starting point of the BWP. There is no restriction on the size of a partial PRG in the exiting NR specs. If the BWP starts on an odd index, then the first PRG could be 1 or 3 PRBs if the precoder granularity is not wideband.
Huawei, New H3C, CATT, MediaTek, Ericsson, Nokia, xiaomi, Lenovo and WILUS proposed that partial DL PRGs inside the DL subband caused by unaligned boundaries between PRG and SBFD subbands are supported for precoder granularity of 2 and 4 PRBs. 
Qualcomm thinks that the benefit of having extra partial PRGs across the DL subband boundaries is minimal. For example, when PRG size is 2, at most 1 extra RB is utilized. On the other hand, this may introduce extra UE complexity in terms of special DMRS channel estimation for handling up to four partial PRGs. It is considered that the expected gains don’t motivate the extra complexity at the UE side and the scenario can be avoided by proper configuration.

Wideband precoder
According to current specification, if PRG is determined as wideband, the UE is not expected to be scheduled with non-contiguous PRBs. For SBFD operation with {DUD} subband pattern, it needs to be discussed whether non-contiguous frequency resources across two DL subbands can be scheduled/configured for PDSCH in this case.
Huawei, CATT, Intel proposed that PDSCH across two DL subbands can be allocated. Huawei and CATT considered that the PRG size can be reinterpreted as subband. Nokia and LG proposed that for Physical Resource Block (PRB) bundling in case of SBFD symbol, assume wideband precoder with non-contiguous DL subbands derived by excluding frequency resource outside DL subband(s).
Qualcomm thinks that relaxing the current restriction will introduce extra UE complexity, e.g. double complexity of channel estimation and associated parameter estimation and there proposed that when PRG is set to "wideband”, SBFD-aware UE should be configured with contiguous PRBs in one DL subband. MediaTek also proposed that wideband precoding cannot be applied when PDSCH allocation is across two (or more) non-contiguous DL subbands.
In addition, MediaTek pointed out that for selecting wideband precoding in dynamic PRG bundling the allocated RBs should occupy more than half the BWP. This threshold may not be met when RB allocation is across non-contiguous DL subbands and a new threshold must be defined for the minimum RB size needed to select wideband precoding for dynamic PRG bundling.

CMCC proposed to support non-continuous PRB-to-CRB mapping of DL subbands on SBFD slots to solve precoder granularity issues where PRG is based on continuous PRB index across two DL subbands. The same solution is proposed for PDSCH FDRA.

3.1.2.1.3. Enhanced RM
According to current specification, PDSCH is rate matched around resources not available for PDSCH, including SSB, P/SP NZP CSI-RS, LTE CRS, resource configured by rate matching patterns etc. However, a UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH.
Several companies [Huawei, Spreadtrum, CATT, Ericsson, Intel, Qualcomm, WILUS] discussed enhanced rate matching which relax the above restriction to rate match around UL subband and guardband(s) if any, for non-contiguous resource allocation for RA type 1 across two DL subband(s), unaligned RBG and subband boundaries, PDSCH resource allocation across SBFD and non-SBFD symbols etc.

3.1.2.1.4. Other enhancements
CMCC proposed to support non-continuous PRB-to-CRB mapping of DL subbands on SBFD slots to allocate non-contiguous frequency resources across DL subbands and to solve precoder granularity issues.
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Figure 3‑2: Non-continuous PRB-to-CRB mapping of DL subbands [27]

MediaTek proposed to support interleaved mapping of odd and even VRBs over physical RBGs allocated by Type-0 FDRA.
[image: ]
Figure 3‑3: PDSCH FDRA Type-0 with fractional RBG allocation at DL subband edges and VRB-interleaving [16]
Sony proposed a mirror image FDRA, where the DL Grant indicates a 1st set of RBs and a 2nd set of RBs is determined by reflecting the 1st set of RBs across the middle of the BWP.  The scheduled PDSCH occupies the 1st set and the 2nd sets of RBs.  The Mirror Image FDRA can be enabled or disabled in the DL Grant.
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Figure 3‑4: Mirror Image FDRA [21]
Sony proposed to support non-uniform MCS in a PDSCH and PUSCH so that RBs of a PDSCH/PUSCH that are closer to an adjacent subband uses more robust MCS compared to RBs that are further away from an adjacent subband.

3.1.2.2. CSI-RS
3.1.2.2. 
3.1.2.2.1. Non-contiguous CSI-RS resource allocation
The following agreement was made in RAN1#112.
	Agreement:
Study the frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs 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) 



Companies’ views/observations are summarized below:
· Option 1: Two contiguous CSI-RS resources that are linked
· Supported by: Samsung, MediaTek
· limits the flexibility of CSI-RS configuration due to the limitation of total number of CSI-RS resources [8][23][27]
· signification specification impact on signaling design [11]
· large overhead [27]
· less change to implementation/signaling [16]
· Option 2: One CSI-RS resource
· Option 2-1: Non-contiguous CSI-RS resource allocation
· Supported by: Huawei, Ericsson, Panasonic, Qualcomm, DOCOMO, xiaomi, Lenovo
· More flexibility compared with Option 2-2 that CSI-RS frequency-domain resources can be allocated in any positions within DL subbands [8]
· Flexibility [19]
· Better support flexible subband [8]
· Not applicable for periodic CSI-RS across SBFD and non-SBFD slots [19][27]
· RRC impact [16]
· Impact on measurement accuracy/CSI-RS sequence generation need to be studied [16]
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband (s)
· Supported by: vivo, IDC, Spreadtrum, CATT, NEC, Ericsson, Intel, Nokia, Samsung, CMCC, Panasonic, Apple, Qualcomm, xiaomi, Lenovo, CSI-RS, WILUS
· Existing signaling design can be reused [11][15]
· Simple [11]
· Backward compatible [11]
· Impact on measurement accuracy/CSI-RS sequence generation need to be studied [16]
· Applicable for periodic CSI-RS across SBFD and non-SBFD slots [14][19][27]
· Can resolve the issue when the DL subband boundary is not aligned with the boundary of RB group for CSI-RS configuration with granularity of 4 RBs [15]

In addition, Qualcomm proposed to study relaxed UE CSI processing and reporting timeline as the UE needs to double the complexity of CSI processing to estimate the channel per each subband.

3.1.2.2.2. Unaligned boundaries between CSI-RS resource configuration and SBFD subbands
It was agreed to study unaligned boundaries between CSI-RS resource configuration and SBFD subbands.
	Agreement
Study the impact and benefits of potential enhancements to resource allocation in frequency-domain for SBFD operation, considering unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands, including at least the following:
· RBG for PDSCH RA type 0
· CSI reporting configuration
· CSI-RS resource configuration
· PRG of PDSCH



In current specification, the CSI-RS resource frequency resources are configured with granularity of 4 RBs. The boundaries of DL subbands may not be aligned with the CSI-RS 4RB frequency grid, as shown below, similar as the unaligned boundaries of BWP and CSI-RS 4RB frequency grid. For the partial 4RB CSI-RS resources at the edges of DL BWP, UE assumes that the actual CSI-RS includes RBs within DL BWP only.
[image: ]
Figure 3‑5: CSI-RS frequency resource granularity in SBFD symbols [34]
Vivo thinks that the issue of unaligned boundaries between NZP CSI-RS resources and SBFD subbands may be negligible.
Qualcomm discussed several solutions. One solution is to drop only the PRBs outside the DL subband within the edge 4RBs CSI-RS when they are misaligned with the inner edge of the DL subband or to drop the whole 4RBs. Alternatively, the configuration of the CSI-RS frequency resources may be enhanced by finer granularity of RBs (e.g., 1 or 2RBs). 
It is also mentioned by companies that Option 2-2 for non-contiguous CSI-RS resource allocation can be applied to resolve this issue.

3.1.2.3. CSI report
3.1.2.3. 
3.1.2.3.1. CSI report associated with P-/SP-CSI-RS across SBFD and non-SBFD slots
The following agreement was made in RAN1#112.
	Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS, at least, across 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: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols




Companies’ views and observations are summarized below.
· Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Supported by: Huawei, vivo, Intel, CATT, Nokia, Samsung (baseline), CMCC, Qualcomm, DOCOMO, WILUS
· reuse existing specification at a high degree [11]
· potentially with higher UE capability requirement [11]
· larger measurement delay [11]
· have problems with averaging over too long a time gap when determining CSI-RS periods that fall in SBFD symbols and CSI-RS periods that fall in non-SBFD symbols [19]
· different CSI reporting can be directly used as reference for adaptive scheduling for PDSCH with single reception occasion or PDSCH with multiple reception occasions confined within one symbol type [20]
· different CSI reporting subband can be configured [20]
· SBFD symbols and non-SBFD symbols are subject to different interference types [24]
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols
· Supported by: vivo, Spreadtrum, Ericsson, Samsung
· some new rules or UE behavior may be needed [11]
· keep UE capability requirement [11]
· more flexibility [11]
· gNB could learn about potential CSI differences between SBFD and non-SBFD symbols using existing tools in the spec [19]
· UE will average the measurement results on multiple measurement occasions which causes the report CSI is a combined result of SBFD symbols and non-SBFD symbols. [27]
· gNB has to rely on time domain restriction to obtain CSI for SBFD or non-SBFD from last CSI-RS occasion [20]

MediaTek observed that for periodic/semi-persistent CSI reporting, the existing specification can support separate CSI reporting for SBFD symbols and non-SBFD symbols.
Xiaomi observed that both option 1 and option 2 can be supported via current specification.

3.1.2.3.2. Unaligned boundaries between CSI reporting configuration and SBFD subbands
It was agreed to study unaligned boundaries between CSI reporting configuration and SBFD subbands.
	Agreement
Study the impact and benefits of potential enhancements to resource allocation in frequency-domain for SBFD operation, considering unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands, including at least the following:
· RBG for PDSCH RA type 0
· CSI reporting configuration
· CSI-RS resource configuration
· PRG of PDSCH



For CSI reporting configuration, csi-ReportingBand in the form of bitmap can be configured to indicate a contiguous or non-contiguous subset of subbands in the DL BWP which CSI shall be reported for. Besides, subbandSize can be configured to indicate one out of two possible BWP-dependent values for the subband size. The subband size is designed as an integer number of PRG (2 or 4 RBs) as well as an integer number of the RBG to avoid misalignment.
As the downlink subband(s) may not fully align with the CSI subband grid at the boundaries between DL-SB and guardband or UL subband, there could be partial CSI subband at the edges of the downlink subband.
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Figure 3‑6: Partial CSI subband [34]
Vivo thinks that with proper configuration of subbandSize, as well as the number of PRBs for the DL BWP, the issue of unaligned boundaries between CSI reporting configuration and SBFD subbands is under gNB’s control, which can be mitigated or resolved by gNB’s implementation.
Qualcomm thinks that it may be beneficial for the UE to measure CSI in partial CSI subband especially when the subband size is large so it is proposed to support SBFD-aware UE partial CSI subband reporting at the edges of the DL subband(s) boundaries.
Intel discussed the following options for unaligned boundaries between CSI reporting subband and DL subband(s):
· Option 1: UE does not expect to be configured with a CSI reporting subband which overlaps with DL/UL subband boundary. 
· Option 2: A CSI reporting subband based on existing mechanism can overlap with DL/UL subband boundary.  UE derives CSI report for the CSI subband based on available CSI-RS resource received by the UE. 
· Option 3: Introduce new mechanism for CSI reporting subband configuration, e.g., gNB can configure starting and ending PRBs for CSI subband and gNB ensures the configured CSI subband boundary is aligned with DL/UL subband. 

3.1.2.4. Tx/Rx across SBFD slots and non-SBFD slots
The following agreements were made in RAN1#112 for transmissions and receptions across SBFD slots and non-SBFD slots.
	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)
· Study the following options for SBFD-aware UEs:
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
· PDSCH/PUSCH/PUCCH repetitions
· SPS PDSCH/CG PUSCH
· TBoMS
· Multi-PUSCH/PDSCH scheduled by a single DCI
· Periodic/semi-persistent SRS/CSI-RS/PUCCH
· PDCCH

Agreement:
Study at least the followings for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots:
· Whether/how to have separate resources 
· Whether/how to have separate FH parameters
· Whether/how to have separate UL power control parameters 
· Whether/how to have separate beam/spatial relation 




Companies’ views and observations are summarized below.
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Supported by: Huawei (except PDCCH), Nokia (SPS PDSCH/CG PUSCH, PDCCH), Intel (Periodic/semi-persistent CSI-RS), Samsung, QC (SPS PDSCH/CG PUSCH)
· less spec impacts/simpler compared with Option 2 considering that the channel and interference are quite different in different symbols types [8][11][27][34] 
· contradictory with the purpose of latency reduction of SBFD  [11][18][20][27][35]
· supported inherently by gNB implementation [19]
· limited coverage gain [34][35]
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· Supported by: Huawei (PDCCH), NEC, ZTE, vivo, IDC, OPPO (SPS PDSCH/CG PUSCH), Spreadtrum, Intel, CMCC, xiaomi, Nokia (PUSCH/PDSCH repetitions and TBoMS), Ericsson, Samsung, QC (PUCCH/PUSCH repetition), MTK (PDCCH, multi-slot UL transmissions), DOCOMO, WILUS
· Enhancements (e.g. separate frequency resources, MCS, TBS, power control parameters, and beam parameters) are needed [8][11]

FDRA across SBFD and non-SBFD slots
If Option 2 is agreed, the frequency resource may fully or partially overlap with RBs outside SBFD subbands which are invalid. 

For PDSCH, CSI-RS, PUSCH, PUCCH, SRS, the proposals from companies can be summarized as below:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· 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.

If search space is configured for SBFD and non-SBFD symbols and the CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, the following potential solutions are discussed by companies:
· Option 1 (CORESET adaptation): Adapting the valid resources for the CORESET in SBFD symbols/slots and remapping the CCE-to-REG for the CORESET accordingly. 
· Option 2 (PDCCH rate matching/puncturing): Performing rate matching or puncturing on the REG(s) of a PDCCH which fall(s) outside the DL subband(s). 
· Option 3 (PDCCH dropping): drop PDCCH candidates which REGs falls outside DL subband. 

Frequency hopping
In case of frequency hopping, without enhancements, the UL transmission hop may be mapped to the resource out of the UL subband in SBFD slot and/or the resources in full-UL slot may cause UL resource fragmentation. The following solutions are proposed by companies:
· Option 1: Separate frequency hopping parameters are configured for UL transmission in SBFD and non-SBFD slots
· Supported by: vivo, OPPO, Huawei, ZTE, Samsung, QC
· Option 2: Different reference RB/BW for FH in different slot types
· Supported by: MediaTek, Ericsson, WILUS

UL power control
On whether to have separate UL power control parameters for SBFD slots and non-SBFD slots, vivo thinks that it depends on handling strategies of interferences, such as self-interference, inter-UE CLI, etc. ZTE thinks that independent power control should be used for UL transmission in the UL subband and in the UL BWP, respectively since UL transmission is subjected to interference of different intensities. However, shared power control should also be supported for both UL transmissions if the interference is within the control capability of the base station or within a controllable range. Therefore, ZTE proposed that for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, UL power control parameters can be shared or configured separately. 
Ericsson and Intel proposed to further study separate UL power control in SBFD vs. non-SBFD symbols. In addition, Ericsson proposed to study how to signal this to the UE, e.g., by different configured power control parameters and/or different TPC commands. TCL, OPPO, Samsung, CMCC and LG support separate UL power control parameters in SBFD and non-SBFD slots. In addition, Samsung supports separately configured maximum UE output power.

Beam/spatial relation
On whether to have separate beam/spatial relation for SBFD slots and non-SBFD slots, vivo thinks that it depends on antenna settings for different symbol types, e.g. separate antennas for UL receptions and DL transmissions at gNB side, as well as handling strategies of interferences. Similar as UL power control, ZTE proposed that for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, beam/spatial relation can be shared or configured separately. Qualcomm proposed to study potential enhancement on beam configuration for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols, e.g. different QCL type D for UL transmissions and DL receptions. Intel proposed to study separate beam/spatial relation for UL transmissions in SBFD and non-SBFD symbols. Samsung and LG support separate beam/spatial SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots. CMCC does not think it is so necessary to configure separate UL beam/spatial relation, since the difference between UL symbols and SBFD symbols is the available UL resource and the number of Rx elements. Although the Rx panels may be different between SBFD symbols and non-SBFD symbols, e.g., only half of the panels is used in SBFD symbols, the relative locations between gNB and UE are not changed and the same UL beam/spatial relation can be used for UE.


Similar as for UL, Qualcomm proposed to study the following for PDSCH and CSI-RS on SBFD symbols and non-SBFD symbols in different slots:
· Whether/how to have separate resources 
· Whether/how to have separate time and frequency resources within the resource
· Whether/how to have separate beams/TCI states 

3.1.2.5. Others
Huawei and Intel proposed to study potential enhancements for UCI multiplexing on SBFD symbols considering that UCI multiplexing on SBFD symbols has less reliability than UCI multiplexing on non-SBFD symbols.
Huawei and OPPO proposed to study the enhancement for the TBS determination for SBFD operation when the PDSCH overlaps with UL subband and the PRBs within the UL subband are not available for PDSCH.
CMCC proposed to study for a single DCI format used to schedule PDSCH/PUSCH in SBFD symbol/slot or non-SBFD symbol/slot, whether the same DCI size or different DCI sizes are used for scheduling SBFD symbol/slot and non-SBFD symbol/slot respectively
MediaTek proposed to study the feasibility of enabling two MCSs based on slot type to enable flexibility in MCS selection. 
DOCOMO proposed to study SBFD impact on PUSCH repetition type B segmentation and SPS HARQ-ACK deferring.

3.1.3. [bookmark: _Ref111638606]UE collision handling
The following agreement was made in RAN1#110bis-e.
	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)




There are two types of collision between UL and DL for a SBFD aware UE as below.
· Type A: Collision between UL transmissions and DL receptions in the same SBFD symbol
· Type B: Collision between transmissions/receptions with transmission direction of subbands 

For Type A collision, the following cases are discussed by companies. 
1) Collision between dynamic UL transmissions and dynamic DL receptions
· IDC, ZTE, xiaomi (w/ different priorities),  DOCOMO (w repetition), ITRI (with different priorities)
· Option 1: For same priority, UL transmission in UL subband is prioritized over DL reception in DL subband, and DL reception in UL subband is prioritized over UL transmission in UL subband; for different priorities, DL/UL transmission with higher priority is prioritized [ZTE]
· Option 2: based on rules [DOCOMO]
· Option 3: Consider configuration of physical channel priorities for handling the collisions in SBFD symbols [IDC]
· Error case: vivo, Spreadtrum, CATT, Intel, CMCC, DOCOMO (w/o repetition), WILUS
2) Collision between dynamic DL receptions and semi-statically configured UL transmissions 
· vivo, IDC, OPPO, CATT, NEC, ZTE, xiaomi, Intel, CMCC, ETRI, MTK, CEWiT, Apple, DOCOMO, Lenovo, ITRI, WILUS
· Option 1: dynamic transmission/reception is prioritized over semi-static transmission/reception  [ZTE, Apple, CMCC, MTK, CEWiT]
3) Collision between dynamic UL transmissions and semi-statically configured DL receptions 
· vivo, IDC, OPPO, CATT, NEC, ZTE, xiaomi, Intel, CMCC, ETRI, MTK, CEWiT, Apple, DOCOMO, Lenovo, ITRI, WILUS
· Option 1: dynamic transmission/reception is prioritized over semi-static transmission/reception  [ZTE, Apple, CMCC, MTK, CEWiT]
4) Collision between semi-statically configured UL transmissions and semi-statically configured DL receptions 
· New H3C, vivo, ZTE, CMCC, CATT, Intel, DOCOMO, Nokia, Apple, QC, xiaomi, Lenovo, WILUS
· Option 1: Additional signalling is provided to indicate the transmission/reception direction [CMCC (explicit indication of link direction)]
· Option 2: For same priority, UL transmission in UL subband is prioritized over DL reception in DL subband, and DL reception in UL subband is prioritized over UL transmission in UL subband; for different priorities, DL/UL transmission with higher priority is prioritized [ZTE]
· Option 3: UL is prioritized [Apple]
· Option 4:Based on priority (support priority for DL) [Nokia]
· Option 5: based on rules [DOCOMO]

UE transmission direction determination
CMCC’s views are the UL/DL direction in symbols/slots overlapped with (enabled) SBFD subband in time-domain can follow the following two steps from UE’s perspective.
· Step 1 (semi-static/dynamic UL subband time location indication): The semi-static/dynamic UL subband time location indication signalling is used to configure the UL subband time location (SBFD symbol time location). This signalling can be cell-specific and the periodicity can be the same as the TDD periodicity configured in cell-specific TDD UL/DL configuration. This signalling can “override” the legacy UL/DL direction determining rule related to cell-specific TDD UL/DL configuration. For example, for a given SBFD symbol which is indicated as DL by cell-specific TDD UL/DL configuration, SBFD aware UE can determine it UL or DL based on the other indications as discussed in Step 2. 
· Step 2 (UL/DL direction indication): For a given SBFD symbol, some legacy signalling e.g., SFI, scheduling DCI or new signalling, e.g., new DCI format can be reused to indicate the UL or DL direction. This function is similar to traditional TDD config dedicated RRC signalling/SFI/ scheduling DCI to override the flexible slots/symbols in while the only change is to use the UL/DL direction indication to override SBFD slots/symbols.
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Figure 3‑7: UL/DL direction determining in SBFD symbol/slot [27]

Spreadtrum and MediaTek proposed to discuss the following options for transmission direction indication in SBFD symbols
•	Option 1: Transmission direction is preconfigured by higher layer signalling
•	Option 2: Transmission direction is dynamically determined based on the scheduling DCI


3.1.4. SBFD scheme within a single configured DL and UL BWP pair with unaligned center frequencies
Ericsson does not support misaligned center frequencies between DL and UL BWPs as it doesn't seem to bring any benefits and would likely negatively impact UE complexity.
Qualcomm see useful scenario to support a single configured DL and UL BWP pair with unaligned center frequencies where network configures the UE with narrowband initial UL/DL BWP and then wideband first active BWP after RRC connection. If SBFD is indicated to only RRC connected UE, then during initial access, all UEs will be configured with center aligned narrowband UL/DL BWP as shown on left figure in the example below. This will restrict leveraging the UL-SB resources and hence don’t achieve UL coverage gain and latency reduction. On the other hand, if this restriction is lifted, two narrowband UL/DL BWP could be configured for the new UEs as shown in the right figure in the example below. This can be applicable for default BWP as well where UE could be scheduled only in one of the two DL subbands.
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Figure 3‑8: Narrowband UL/DL BWP with aligned and non-aligned center frequency [34]

3.1.5. [bookmark: _Ref116046249]SBFD operation for initial access
It was agreed to study SBFD operation at least for RRC_CONNECTED state. 
Huawei, InterDigital, MediaTek, ZTE, CATT, NEC, Intel, Nokia, Samsung, LG, Qualcomm, DOCOMO observed that SBFD operation for initial access may offer the following potential benefits:
· Increased RACH capacity [8][12][15][16][18][20][24][34]
· Reduced initial access latency [8][12][15][16][18][20][24][25][34][35]
· Improved UL coverage for Msg 3 and PRACH due to more UL resources [8][20][24][34][36]
· Avoid UL resource fragmentation [25]
· Reduced CLI if PRACH resource is not used by UE [25]
Therefore, the above companies proposed to study potential enhancement of initial access enhancement for SBFD operation.
Ericsson proposed that UEs in IDLE mode are not aware of whether or not symbols/slots are used for SBFD operation.

3.1.6. SBFD scheme with more than one configured DL and UL BWP pair with aligned/unaligned center frequencies
InterDigital, ZTE, CEWiT proposed to study/support BWP-based solution.
Ericsson does not support misaligned center frequencies between DL and UL BWPs as it doesn't seem to bring any benefits and would likely negatively impact UE complexity.
Qualcomm observed that for SBFD operation using more than one configured DL and UL BWP pair where each subband configured as BWP, it requires a lot of specification impacts and complicate UE behavior. 
· Requires two active BWPs at a time, each configured with its own DL/UL TDD pattern.
· Requires cross-BWP scheduling and cross-BWP HARQ feedback.
· Complicates BWP switching mechanism
· Requires non-aligned BWP center frequency  
· Requires some restriction rules may be needed to have common parameters for both DL BWPs
· RRC signalling overhead
For SBFD operation using more than one configured DL and UL BWP pair where one BWP pair is configured for TDD operation and the pair is configured for SBFD operation, it requires less specification impact mainly to enhance the BWP framework (e.g. non-contiguous RB for BWP, non-aligned UL/DL center freq.)
· One UL/DL BWP pair is active at a time
· Semi-static configuration of BWP switching pattern to reduce BWP switching delay.
· Enable UE to enhance BWP-based selectivity/filtering to reduce inter-UE CLI.

Intel suggested to not further consider BWP-based SBFD in Rel-18 SI phase considering BWP-based SBFD may not work for a UE incapable of multiple BWPs and limited time for any enhancement for BWP to enable efficient SBFD operation based on BWP, e.g.
· BWP switching delay enhancement
· DL control overhead and latency reduction due to BWP switching (SPS PDSCH/type-2 CG PUSCH of previous BWP is released and SPS PDSCH/type-2 CG PUSCH in the new active BWP is usable only after new activation DCI is received)
· DL performance improvement due to HARQ-ACK dropping (BWP switching leads to HARQ-ACK dropping for PDSCHs in previous BWP)
· Repetition across different BWPs for coverage improvement
Xiaomi proposed that BWP-based SBFD operation is not supported in Rel-18 duplex enhancement.

3.1.7. SBFD operation across carriers
It was agreed in RAN1#109-e to at least study SBFD operation within a TDD carrier. 
	Agreement
At least study SBFD operation within a TDD carrier


SBFD operation across carriers achieved by intra-band TDD CA with different TDD configurations is considered by Huawei as illustrated below. Huawei thinks that the support of SBFD operation across carriers does not seem to require any specific standardization effort compared to the support of SBFD operation within a carrier. It is proposed to study potential enhancements to collision handling for intra-band TDD CA with different TDD configurations to enable SBFD operation across carriers. 
[image: ]
Figure 3‑9: SBFD operation across carriers [8]
Qualcomm observed that SBFD operation across multiple CCs requires UE supports of CA as prerequisite while CA framework has some inherent UE complexity and compared to single-CC SBFD, CA-based SBFD has some limitation where DL and UL BW is restricted to the component carrier bandwidth while the inter-channel guardband can’t be utilized. While it is considered that CA-based SBFD operation is interesting for e.g. FR 2-1, it is proposed that SBFD operation across multiple components is studied at later stage in Rel-18 after establishing the baseline study of SBFD operation within component carrier.
Intel proposed to not consider CA-based SBFD in Rel-18 SI due to the following reasons:
· the rule to determine a reference cell and the prioritization between reference cell and other cells when collision happens may not be sufficient for SBFD operation
· CA based SBFD operation suffers retransmission restriction in the same carrier
· repetition transmission across carriers is not supported
· CA is an optional UE feature
Xiaomi proposed that half duplex CA based SBFD operation is not supported in Rel-18 duplex enhancement.

3.1.8. SBFD operation in legacy UL sybmol
The following conclusion was made in RAN#96.
	Conclusion:
UL symbol as second priority is accepted, no intended suspension of continuation of work in WGs



Ericsson proposed to not support SBFD operation in symbols configured as 'U' by TDD-UL-DL-ConfigCommon with the following rationale:
· The premise for SBFD operation is that it enables improved UL coverage and/or latency by enabling more UL opportunities compared to the baseline time domain TDD pattern. Hence, it is not motivated to configure symbols configured as 'U' by TDD-UL-DL-ConfigCommon for SBFD operation, e.g., with frequency domain pattern U-D-U.
· SBFD operation in symbols configured as 'U' by TDD-UL-DL-ConfigCommon can create strong gNB-gNB cross-link interference to a legacy (static TDD) gNB configured with the same baseline time domain TDD pattern, hence such a configuration should be avoided.
Qualcomm observed that SBFD operation at legacy UL slot is beneficial in multiple deployment scenarios, e.g., greenfield deployment and UL heavy deployment (InH/InF) to reduce DL blockage and improve DL coverage.
Xiaomi proposed that for subband non-overlapping full duplex, it cannot be applied to UL symbols.

3.2. [Closed] 1st round discussion
Proposal 1-1
Proposed Agreement:
Endorse the text proposal in R1-2303639.

	
	Company

	Support
	New H3C with clarification, TCL (add FFS in partial RBG related text), ZTE, xiaomi, IDC, Samsung, Intel, vivo,CMCC, Huawei, HiSilicon,OPPO, LG (with modification), Sharp, Ericsson (depending on if comments/questions are addressed), Panasonic, Qualcomm, WILUS, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	



	Company
	Comments

	New H3C
	Regarding section 6.1.1.2,  proposed text is as follows:
In addition, whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon for SBFD aware UEs are studied based on the following options:
· Option 1 (semi-static SBFD): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: (dynamic SBFD): DL receptions outside semi-statically configured DL subband(s) are allowed 
We suggest to delete “dynamic SBFD” in option 2 because  agreement in RAN1#112 doesn’t mention  the wording “dynamic SBFD”.

	
	The following text of section 6.1.2 miss the FFS part as given in RAN1#112 agreement. 
For SBFD-aware UEs, at least the following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands are studied. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used

	Agreement
For SBFD-aware UEs, study the at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
FFS: The part of the RBG outside.





	Sony
	It is strange that we put in all the options that has already been ruled out, for example in Section 6.1.1, we still have these alternatives where we already agreed to go for Alt-4:

· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· SBFD operation Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs
· SBFD operation Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time location of subbands for SBFD operation 
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.


I think the TR is a summary of the outcome of the Study rather than a compilation of a list of previous agreements.  For example for the above text, we could say in the TR (instead of listing all the alternatives in previous agreement):

The SI focused on SBFD time and frequency location, that are known to SBFD aware UEs.


	LG Electronics
	Generally fine with the proposal. 
Wondering to capture all agreements with the ‘FFS’ and ‘whether/how’ in the draft TR. 
Suggest to delete the sentences with ‘FFS’ and ‘whether/how’.

	Ericsson
	Agree with comment from Sony

Also, in Section 6.1.1.3, Option 1 and Option 2 are reused twice which can create some confusion.

Question: out of all the agreements we made so far, what rationale was used for deciding which agreements to list in the body of TR?

	QC
	One minor comment regarding SBFD operation in SSB symbols. The current wording may give the impression that RAN1 has already done the study.  Suggest the wording below till RAN1 decide on this issue. 
Whether SBFD operation in SSB symbols is supported or not is being studied in RAN1.

	Nokia, NSB
	We are OK for the text. Considering concerns of some companies, we think we can keep the options in the text if only we provide clear summary/outcome of the discussion in SI phase.

	Moderator
	Thanks for all your feedback and comments. It seems that the proposed TP is generally fine with companies.
Some feedback to the above comments below:
@New H3C, the agreement in RAN1#112 starts with “For dynamic SBFD,” and that is why “semi-static SBFD” is added for Option 1.
@?, regarding the “FFS: The part of the RBG outside.”, I think it may be better to check later whether/how to capture in the TR based on further discussions.
@Sony/Ericsson, I understand your comment that we can directly go for Alt-4, which was agreed. But on the other hand, I feel that it is also useful to show other options in the TR so that people did not involve in the discussion can also know what options have been considered. Hope it clarifies the intention. Given that it seems majority companies are fine with having all the options in the TR, my proposal is to keep them for now.
@LG, I understand your comment and it is valid. It is expected that we would clean that up based on further agreements/conclusions.
@Ericsson, for two “Option 1” and “Option 2” in section 6.1.1.3, let’s change the first to “Alt 1” and “Alt 2” to avoid confusion. I assume it should be fine to the group. Regarding your question, now I am trying to be inclusive and at the same time to structure the agreements in a logical manner.
@Qualcomm, I understand your comment. But we all know that we will keep updating the TR until the end of the SI. At that time, we should have finished the study. Instead of adding “being” at this point and remove it later, I think it is simpler to keep it as it as and we are going to add further conclusion/agreement on this issue to finalize the study. Hope it is fine with you.



Proposal 1-2
Proposed Agreement:
It is beneficial that a slot can consist of both SBFD and non-SBFD symbols at least for compatibility with symbol-level TDD UL/DL configuration and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported.
Frequent switching between SBFD and non-SBFD symbols is not expected considering that it 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 and/or a TDD UL/DL pattern period are needed

	
	Company

	Support
	New H3C, TCL, ZTE, xiaomi, IDC, Samsung, Intel (suggestion for wording revision), Spreadtrum(without SSB part), vivo, CMCC, Huawei, HiSilicon,OPPO, LG Electronics, Sharp, Panasonic, Lenovo, Qualcomm, NEC, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Ericsson (too early to agree before other aspects studied)



	Company
	Comments

	Moderator
	Based on companies’ inputs, majority company support that a slot can consist of both SBFD and non-SBFD symbols. Meanwhile, concerns on frequent switching between SBFD and non-SBFD symbols have been raised considering the potential implementation impact and interruption of transmissions/receptions during the transition.

	ZTE
	Overall, we support this proposal. From our perspective, the main motivation for supporting symbol-level SBFD configuration is for compatibility with symbol-level TDD UL/DL configuration.

	Xiaomi
	The first sentence is an observation instead of a proposed agreement. The following modification is proposed from our side:

Proposed Agreement:
It is beneficial that a A slot can consist of both SBFD and non-SBFD symbols at least for compatibility with symbol-level TDD UL/DL configuration and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported.
· Frequent switching between SBFD and non-SBFD symbols is not expected considering that it 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 and/or a TDD UL/DL pattern period are needed


	Sony
	We support SBFD & non-SBFD symbols in a slot.  However, I think it is good to separate the discussion of SSB in SBFD symbols.  That is we can agree on the following:

It is beneficial that a slot can consist of both SBFD and non-SBFD symbols at least for compatibility with symbol-level TDD UL/DL configuration and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported.
Frequent switching between SBFD and non-SBFD symbols is not expected considering that it 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 and/or a TDD UL/DL pattern period are needed



	IDC
	Support the proposal and the modification by Sony.

	Intel 
	For 1st paragraph, we agree that symbol-level SBFD is compatibility with symbol-level TDD UL/DL configuration, and can fully utilize symbols other than the symbol not allowed for SBFD operation in a slot. SSB symbol is one example which may not allow SBFD operation, but also other cases under study, e.g., symbol containing CORESET 0. Therefore, more general description rather than only mention non-SSB symbol is better, or at least the non-SSB/SSB case should be captured as an example. 
For 2nd paragraph, we agree the number of switch between SBFD and non-SBFD symbols should be limited, but for the sub-bullet, considering we did not agree the SBFD configuration period is same as TDD UL/DL pattern period, it is better to use more general wording, e.g., semi-static SBFD configuration period. 

	Spreadtrum
	For SSB slot, SSB spans four symbols or eight symbols, if this SSB slot consists of both SBFD and non-SBFD symbols, at least two switching points would be in a slot. It is too early to list SSB as an aspect for SBFD and non-SBFD switching. A safer change is to only list TDD UL/DL configuration.

	vivo
	We share similar comments as Intel, another use case observed by many companies is to configure SBFD operation in the DL symbols in the DL heavy special slot.  


	CMCC
	We support to add the SSB issue since it is one key use case to allow a slot consists both SBFD symbol and non-SBFD symbol. In addition, this sentence doesn’t hurt the discussion of SBFD operation on SSB, because it also says “if SBFD operation in SSB symbols is not supported”

	LG Electronics
	Fine with the proposal. 

	Ericsson
	We think it is too early to agree that (a) slot can consist of SBFD and non-SBFD symbols, or (b) that it is beneficial to support. 

We also agree with other companies’ views that SSB aspect should be treated separately.

We think an important issue that needs to be addressed first is the following related to how the slot will be used if a switch between SBFD and non-SBFD is allowed within a slot (see also Proposal 3):
If SSB and non-SBFD symbols are allowed in the same slots, then signal continuity and/or QCL issues need to be further analyzed. For instance, the following cases need to be treated differently.
· The slot starts with a few non-SBFD DL symbols carrying only PDCCH. PDSCHs are only transmitted in DL subbands during SBFD DL symbols. Similarly, a PUSCH or PUCCH is transmitted only during one type of symbols.
· The PDCCH or PDSCH are transmitted during both non-SBFD and SBFD symbols. Or a PUSCH or PUCCH is transmitted during both non-SBFD and SBFD symbols.

In parallel, how many switches between SBFD and non-SBFD symbols in a TDD cycle needs to be analyzed before deciding that SBFD and non-SBFD symbols in the same slot can be supported.

	Lenovo
	We support a slot can consist of both SBFD and non-SBFD symbols
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. Hence, symbol-level SBFD configuration should be supported.

	QC
	We are generally fine with the proposal. 

Regarding the switching between SBFD and non-SBFD symbols, some guard period or transition time may be needed.  For example, this time is needed for the gNB to adapt or tune any subband analog/digital filters, digital IC or to switch panels from Tx mode to Rx mode as the gNB may use one panel for UL reception in SBFD symbols while using two panels in the UL symbols. From UE perspective, SBFD-aware UE may need to do filter retuning and UL sampling rate adjustment from SBFD to UL-SB. For the other example of switching from DL to SBFD, SBFD-ware UE may adjust DL filtering between DL symbol and SBFD symbols which interrupts DL reception. 

Also, suggest removing the wording ‘and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported’ as RAN1 is still discussing whether SSB symbols can be configured for SBFD operation or not. 

Proposed Agreement:
It is beneficial that a slot can consist of both SBFD and non-SBFD symbols at least for compatibility with symbol-level TDD UL/DL configuration and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported.

Frequent switching between SBFD and non-SBFD symbols is not expected considering that it 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 and/or a TDD UL/DL pattern period are needed
· Further study whether a guard period or transition between SBFD and non-SBFD symbols and the length of the guard period and whether there are any scenarios that don’t require guard period


	NEC
	We are okay with the proposal however we would also need to study the need for gap between SBFD and non-SBFD symbols to allow for RF reconfigurations by gNB/UE as mentioned by Qualcomm. 

	Fujitsu
	One more concern point on frequent transition between SBFD and non-SBFD symbols is to increase the resources wasting by using the guard symbols.

	Moderator
	Xiaomi proposed to directly agree that a slot can consist of both SBFD and non-SBFD symbols while Ericsson thinks it is too early to agree that (a) slot can consist of SBFD and non-SBFD symbols, or (b) that it is beneficial to support.
Several companies [Sony, IDC, Spreadtrum, Ericsson, QC] proposed to remove the SSB part which is separately discussed while CMCC support to add the SSB case.
Intel proposed to change “TDD UL/DL pattern period” to “semi-static SBFD configuration period” given that it has not been agreed that the SBFD configuration period is same as TDD UL/DL pattern period. 
Qualcomm and NEC proposed to study guard period or transition between SBFD and non-SBFD symbols.

Based on above comments, the proposal is updated as follows:
Proposed Agreement:
It is beneficial that a slot can consist of both SBFD and non-SBFD symbols at least for compatibility with symbol-level TDD UL/DL configuration and use of non-SSB symbols for SBFD operation if SBFD operation in SSB symbols is not supported.
Frequent switching between SBFD and non-SBFD symbols is not expected considering that it 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, and/or 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


	Nokia, NSB
	We support the agreement, with the change proposed by Xiaomi. 
For SSB symbol, we think SBFD operation in SSB symbols is not supported.
Further study on number of switching points should be needed to similar as TDD.

	Ericsson 2
	We disagree with the wording “It is beneficial” given that there are open study items listed in this proposal (and Proposal 1-3) that have not yet been addressed. If the intention of the proposal is to capture status of the study so far, then alternative wording could be:

It is beneficial that It is under study on whether or not a slot can consist of both SBFD and non-SBFD symbols, and one motivation for allowing it is at least for compatibility with symbol-level TDD UL/DL configuration

	Apple
	We don’t support the first part of proposal (a slot can consist of both SBFD and non-SBFD symbols). Required time gap to switch between SBFD and legacy symbols may be more than a slot. For example, not all DL UEs are capable to receive in both DL sub-bands where there is an UL sub-band, possibly making a big CLI, in the middle. For such a victim UE, tuning to one of DL subbands can be a solutions which effectively means a DL BWP switch (which generally speaking cannot be fit within a slot).



Proposal 1-3
Proposed Agreement:
Study whether a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot including:
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Potential impact on performance, link adaptation, procedures
.
	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, Samsung, Intel (clarification), vivo (Clarification), CMCC,OPPO, Sharp (w/ modification), Ericsson (with modifications) , Lenovo, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB (with modification)

	Not support
	Xiaomi, Spreadtrum, NEC



	Company
	Comments

	ZTE
	We understand the intention of this proposal. However, it seems the wording “physical channel/signal” itself may be confusing, e.g., whether the above proposal is applied to a PDSCH with 2 repetitions?
We propose the following wording change:
Study whether a physical channel/signal transmission occasion can be mapped to SBFD and non-SBFD symbols within a slot including:
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Potential impact on performance, link adaptation, procedures



	xiaomi
	We don’t see the necessity and benefits to support such kind of scheduling. Flexibility is not an issue as gNB can schedule anything with any strategies it wants. That is, dynamic scheduling or RRC signaling can easily avoid the case that a transmission or reception across SBFD symbol and non-SBFD symbol.  On the other hand, if transmission/reception across SBFD symbol and non-SBFD symbol within a slot is allowed, it means UE and gNB has to process a single TB with different assumptions. The performance cannot be guaranteed and the complexity goes up.

	Sony
	I think there are two scenarios where a transmission overlaps SBFD & non-SBFD symbols:

1) A DL transmission overlaps SBFD and non-SBFD symbols but the transmission is always in RBs configured as DL, i.e. it is in DL subband whilst in SBFD symbol and in DL only symbol whilst in non-SBFD symbol.  Similarly, a UL transmission overlaps SBFD & non-SBFD symbols, where it is in UL subband whilst in SBFD symbols and in UL-only symbol whilst in non-SBFD symbol.  Here there is no issue with phase discontinuity and I don’t think there is any interruption at the UE since it still transmitting/receiving in the same RBs across SBFD & non-SBFD symbols.
2) A DL transmission overlaps SBFD & non-SBFD symbols where the transmission is interrupted by UL symbols (whilst in non-SBFD symbol) or a UL transmission overlaps SBFD & non-SBFD symbols where the transmission is interrupted by DL symbols (whilst in non-SBFD symbol).

We think that at least scenario 1 can be supported.  Or perhaps we can clarify whether this proposal concerns scenario 2 where the transmission is interrupted by a symbol of the opposite link direction?


	IDC
	Support the proposal. 
In our opinion another aspect should be considered in the proposal. That is the cases where the DL resources being scheduled in non-SBFD symbols overlap with UL SBs in SBFD symbols. 
Whether/how the DL reception overlapped with UL SBs in SBFD symbols should be dropped or rate-matched? Or a different offset in DL SBs in SBFD symbols should be used instead of dropping?

	Intel 
	
Agree with ZTE, the wording ‘a physical channel/signal’ itself may be misleading. We suggest revision on top of ZTE’s version as below. 
Study whether a physical channel/signal transmission or reception occasion 

Besides, we’d like to clarify, whether the proposal covers some or all the cases listed below? 
(1) For resource configuration, an occasion can be mapped to both SBFD and non-SBFD symbol, but UE cannot transmit or receive such occasion. 
(2) For resource configuration, an occasion cannot be mapped to both SBFD and non-SBFD symbol. 
For UE transmission or reception, UE can transmit or receive such occasion

	Spreadtrum
	We do not support a physical channel/signal can be mapped to SBFD and non-SBFD symbols due to the following reasons.
· First, timing advance for CLI handling in SBFD operation 
· Second, DL-UL switching is another issue 
· Third, some enhancements were agreed for SBFD regions, such as different frequency resource, time domain resource, power control, and spatial domain. 

	vivo
	Good to clarify whether this proposal targets the both scenarios as Sony mentioned.
We are fine with ZTE and Intel’s revision on the ‘‘a physical channel/signal’’.
In addition, the study should also consider the operation compatibility with legacy UE or non-SBFD aware UE.  

	CMCC
	We support the proposal and also fine with ZTE’s clarification.
Regarding the scenario 1 in Sony’s comment, even the RB is always restricted in DL subband or UL subband, the other parameters can be different between SBFD symbol and non-SBFD symbol, e.g., UL power control, beam/spatial domain, and in this case the interruption of transmissions/receptions during transition may also occur.

	Huawei, HiSilicon
	Although we understand the proposal is to study the performance and impact to map a physical channels/signals to both SBFD and non-SBFD symbols within a slot. We do have a concern to support such operation such this will complicate the system design in quite some aspects such as potential transmissions/receptions interruption across SBFD and non-SBFD symbols due to the antenna switching, potential channel and interferences differences across SBFD and non-SBFD symbols, etc. 

	LG Electronics
	We don’t see the benefit that a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot. Also it brings implementation complexity.

The proposal seems unclear whether the examples are listed up from the UE perspectives or gNB perspectives. 
Also, in the first example, the other things needs to be included. 
· Phase continuity, power consistency, transmission/reception timing 


	Sharp
	We have similar understanding as ZTE. “Channel” is ambiguous in the context of repetition. “a physical channel/signal” should be replaced by “transmission occasion”.

	Ericsson
	Support, with some modifications.

Comment: the 3rd bullet seems to be incomplete. Suggest splitting performance and procedures aspects.

Study whether a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot including:
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation and channel estimation procedures


	Lenovo
	Support the proposal with the “transmission or reception occasion” clarification. 
In our view, the study also includes whether the frequency domain resources of the physical channel/signal transmission or reception occasion can be determined separately for SBFD and non-SBFD symbols. 

	QC
	We believe there are no benefits for mapping a physical channel across a combination of SBFD and non-SBFD symbols in a slot and should be avoided. In addition, it has some many complications on both UE and gNB side. Also, it is not guaranteed that QCL assumption, power, phase, timing can be maintained across both SBFD and non-SBFD symbols types. And if there is guard gap needed for switching, then a physical channel can’t be allocoated across the SBFD and non-SBFD symbol. So, we don’t think it is feasible to assume such operation and should be avoided. 

For dynamically scheduled channel, e.g., PDSCH or PUSCH, gNB can easily avoid this. However, for RRC-configured transmission and reception, the periodicity of the transmission or reception occasion may not well align with the slot periodicity and some occasion may map to combination of SBFD and non-SBFD symbols. In that case, the UE should discard the transmission or reception in that occasion. 



	NEC
	We don’t understand the motivation to study this. A physical transmission containing both SBFD and non-SBFD symbols just increases the complexity without providing any apparent advantage. It should be up to gNB scheduling implementation to make sure that a physical channel transmission should consist of only SBFD or non-SBFD symbols but not both.

	CEWiT
	We support ZTE’s modification of the proposal.

	Nokia, NSB
	Support for further study. We need to consider whether the listed are issue or not and whether there is performance benefit or limitation.

[bookmark: OLE_LINK5]Study whether a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot including:
· Whether there is issue on Phase continuity
· Potential interruption of transmissions/receptions during transition if not support the mapping to SBFD and non-SBFD symbols within a slot
· Potential impact on performance, link adaptation, procedures


	Moderator
	Several companies proposed to clarify the wording “physical channel/signal”.
For the two scenarios mentioned by Sony, the intention is to cover both. Even for scenario 1, as commented by other companies, power, beam, interference etc. can be different in different symbols even if the RBs are the same.
According to Intel’s question, the proposal is updated to clarify that the study includes both cases, i.e. whether a Tx/Rx occasion can map to different symbol types and whether UE can transmit/receive in such occasion.
Ericsson proposed to add some FFS points
Based on above comments, the proposal is updated as follows.
Proposed Agreement:
Study whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot, and whether UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures

Meanwhile, xiaomi, Huawei, Spreadtrum, LG, Qualcomm do not see benefit for mapping a physical channel across different symbol types and thus proposed to not support. It is not clear to moderator whether that is acceptable to the group. An alternative proposal is provided to check companies’ views.
Proposed Agreement:
SBFD aware UE does not expect to be dynamically scheduled with a physical channel/signal without repetition that is mapped to SBFD and non-SBFD symbols within a slot.
UE drops a physical channel/signal configured by higher layer or scheduled with repetition that is mapped to SBFD and non-SBFD symbols within a slot.



Proposal 1-4
Proposed Agreement:
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within period(s) configured by TDD-UL-DL-ConfigCommon is the baseline.
· FFS whether additional periodicity can be configured.

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, Spreadtrum, vivo,CMCC, Huawei, HiSilicon,OPPO, Sharp, Ericsson, Panasonic, Qualcomm, WILUS, NEC, DOCOMO, Fujitsu, CATT, CEWiT, FGI

	Not support
	Xiaomi, Samsung, Intel, Nokia, NSB (before the real period for SBFD is clear)



	Company
	Comments

	ZTE
	We are fine with the direction of this proposal. However, we think the following two issues need to be clarified before agreeing this proposal:
Issue#1: How to handle SSB with longer periodicity. For example, if the periodicity of SSB is 20ms and the periodicity for SBFD is 5ms (equal to the periodicity to the TDD pattern), due to the misalignment of periodicity of SSB and SBFD, does it mean that network has to keep the symbols unavailable for SBFD even if the SSB is not transmitted in these symbols?
Issue#2: How to handle the case with dual TDD pattern periodicities?


	Xiaomi
	It is unclear to us the exact meaning for ‘within period(s)’. 
[bookmark: OLE_LINK2]It is well known that a TDD-UL-DL-ConfigCommon can configure one period TDD pattern or two period TDD patterns. For single TDD pattern, it is clear from the current wording that the period of the TDD pattern should be assumed for SBFD subband configuration. 
If two TDD patterns are configured, what is the correct understanding on within period(s)?
· Understanding#1: single configuration of SBFD subband time location is applied to period#1+period#2
· Understanding#2: separate configuration of SBFD subband time location is applied to period#1 and period#2 respectively.
Besides, what if there is no TDD-UL-DL-ConfigCommon?

	IDC
	We support the proposal to further study the proposed concept.

	Samsung
	We do not think that a Rel-18 SID agreement is needed. This can be left to Rel-19 WID discussions.
We assume that for backwards-compatibility reasons, any RRC provided SBFD subband configuration to be decided upon must remain “compatible” with the pattern1/pattern2 configured for the legacy UEs. This does not necessarily imply  that the SBFD subband time locations “within period(s) configured by TDD-UL-DL-ConfigCommon” should be assumed baseline. Stage-3 signaling design aspects for SBFD subband configuration should be discussed in RAN2 during the WID stage.

	Intel 
	We think this is WI issue, there is no need to discuss it in SI phase. 

	vivo
	We are fine with the proposal, but also agree with Intel, this is more like WI details.


	CMCC
	From our understanding, this proposal just says a SBFD time location pattern can be configured with the same period as the configuration in by TDD-UL-DL-ConfigCommon, but the number of SBFD time location patterns can be further discussed.
For example, different SBFD time location patterns for a TDD slot configuration period consist SSB and a TDD slot configuration doesn’t consist SSB, as well as SBFD time location patterns for a TDD slot configuration period P1 and P2.

	OPPO
	Clarification on period(s). There are two understandings
Understanding 1: Multiple times of period configured by TDD-UL-DL-ConfigCommon. For example, when period is configured as 10ms by TDD-UL-DL-ConfigCommon, the SBFD period can be one value of 1*10ms, 2*10ms, 3*10ms...
Understanding 2: Two period values maybe configured by TDD-UL-DL-ConfigCommon. When two period values, P1 and P2, are configured, then period for SBFD = P1 + P2

	LG Electronics
	Have a question regarding the intention of the proposal 1-4.
Is the intention of the proposal 1-4 is the period(s) of configuration of SBFD subband time location is aligned with the period(s) configured by TDD-UL-DL-ConfigCommon, and the period(s) of configuration of SBFD subband is not provided.  

	Ericsson
	Support in principle, although we also recognize that this can be a WI detail.

Regarding the FFS, what is the intention on other periodicities when already two periods can be configured with TDD-UL-DL-ConfigCommon? Suggest to remove FFS bullet.

	Lenovo
	We also think this is a WI details and does not need to be discussed in the SI. 

	QC
	The FFS is not clear. 

	NEC
	We are fundamentally okay with the proposal. However, we should also carefully consider the interaction between UL subband time configuration periodicity with SSB periodicity. This is because avoiding SSB occasions (with large SSB period) using UL subband time configuration can result in underutilization of the SBFD symbols. Consider the figure below for the scenario taken from our contribution where UL subband period is assumed to be 5ms duration and we can observe that significant number of DL symbols cannot be utilized for SBFD symbols due overlap of DL and SSB symbols during the first 5ms window
[image: ]


	Nokia, NSB
	One aspect that needs to be discussed in parallel with the periodicity of the semi-static configuration is whether SBFD can be configured in SSB symbols or not. If it cannot, it might be needed to further study how to handle the SSB periodicities with TDD-UL-DL-ConfigCommon and current values of the dl_UL_TransmissionPeriodicity. 
Before the real period for SBFD clear, we think we can not have agreement on this stage.

	Moderator
	Although the proposal is fine with majority companies, Samsung, Intel, Ericsson and Lenovo think it is WI detail.
Besides, several companies commented on the two pattern case and the FFS.
An updated proposal is provided below to see whether we can converge during the meeting. If not, let’s do not discuss the issue again during SI.
Proposed Agreement:
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within period(s) configured by TDD-UL-DL-ConfigCommon is the baseline.
· If two TDD UL-DL pattern(s) are provided, the SBFD subband time locations are separately configured within the period of each TDD UL-DL pattern. 
·  FFS whether additional periodicity can be configured.




[bookmark: _Ref116133588]Proposal 1-5
Proposed Conclusion:
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).

	
	Company

	Support
	New H3C (with Option1), TCL, ZTE (option1), Samsung (Option 1), Intel, ITRI(Option 1), Spreadtrum (Option 1), vivo, CMCC, Huawei, HiSilicon,OPPO, Sharp, Ericsson (prefer Option 1), Panasonic, Qualcomm, NEC, DOCOMO, Fujitsu (Option 2), CATT, CEWiT, FGI, Nokia, NSB

	Not support
	



	Company
	Comments

	Moderator
	We had an FFS in the previous agreement.
	Agreement (RAN1#110bis-e)
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.



At least for semi-static SBFD, it is widely agreed that either DL subband(s) or guardband(s) are explicitly configured and the other one is implicitly derived. For dynamic SBFD, further discussion is needed depending on whether flexible subband is introduced or not.


	New H3C
	We slightly prefer option 1 and the motivation and benefit of indication on guradband aren’t clear to us.

	TCL 
	Prefer option 1

	Xiaomi
	Basically, we think guard band can be guaranteed by gNB implementation as the main purpose of guard band is to suppress self-interference. UE is capable of either DL reception or UL transmission on SBFD symbol. It doesn’t care the resource type outside UL subband. Hence UL subband configuration only should be sufficient for SBFD aware UE.
Considering it is the majority view that guard band should be configured explicitly or implicitly, we can live with the current direction.

However, we would like to check with companies what is the value range of guard band? From our understanding, guard band is used to suppress self-interference and CLI, the determination of guard band may need RAN4 involvement.

	Sony
	I think there is a 3rd option where the guardband is implicitly and dynamically scheduled by gNB.  That is gNB configures only UL subband and the understanding is that the remaining RBs can be used for DL transmission.  The guardband can be made by the gNB not scheduling those RBs.  This enables the gNB to extend or contract the DL subband depending upon the traffic in the UL subband.  For example if there are a lot of UEs using the edge of the UL subband then gNB may want a bigger guardband and vice-versa.

	IDC
	This signaling detail can be discussed in WI phase

	Huawei, HiSilicon
	In our understanding, the basic principles for TDD UL-DL slot format configuration can be referred here. Option 1 is our preferred direction. The guard band can be implicitly determined by scheduling, i.e., the flexible RBs which are not scheduled for UL transmissions or DL receptions are guard band.

	OPPO
	We support this proposal and prefer to option 2. Frequency-domain structure of SBFD can be either {D1-U-D2} or {U,D}. What’s more, there can be various combinations of D1 and D2 for {D1-U-D2}. So it is not straight-forward and efficient in signaling overhead to explicitly indicate DL subbands.

	LG Electronics
	Clarification question about the option 1.
LG proposes the explicit signaling to indicate a frequency resource that is not used as DL subbands.  If not, frequency location not used as DL subband needs to be included as an ‘other subband types’.

Suggest following modification: 
Option 1: Frequency locations of DL subband(s) or frequency locations not used as 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).


	Ericsson
	Support, since the intention of the agreement is to list two viable options. Which one to adopt can be decided in WI phase.

	Lenovo
	We also think this is a WI signaling detail. From a UE perspective, the UL subband information may be sufficient. 

	QC
	It is good to list possible options during the study item phase and leave the down selection for the WI phase.

	WILUS
	We are generally fine with the proposal and support Option 1, excluding guardband(s) aspect.
In our view, not all RBs outside DL/UL subbands are used for guardband(s) in flexible symbol by TDD-UL-DL-ConfigCommon, since it’s not concluded yet whether to allow or not DL reception and/or UL transmission outside DL/UL subbands.
For guardband(s), at least minimum fixed number of RBs can be defined in specification based on the RAN4 study. Then, remaining RBs outside DL/UL subbands and fixed guardband(s) have possibility to be scheduled for DL reception and/or UL transmission, and it’s up to gNB scheduler.

	NEC
	We are okay to have this discussion but it would be preferable to follow the methodology of RB sets already present in RAN1 spec to specify subband and guardband location.

	Fujitsu
	We think either way of two options can result in same performance. From the signalling overhead perspective, however, the explicit indication of DL subband should have more information at least {the starting position and the number of RBs} while the explicit indication of the guardband case requires only {the number of RBs} since the guardband is always adjacent to UL subband.

	Moderator
	Moderator would like to clarify that the intention of the proposal is not for down-selection but to provide viable solutions for down-selection in WI phase.
Some companies prefer to support configuring UL subband only and the guardband(s) if any are implicitly implemented by gNB. According to moderator’s understanding, that can be achieved by both options. To be specific, for Option 1, gNB can configure DL subband(s) as RBs excluding UL subband. For Option 2, gNB can configured guardband size of 0.
No update to the proposal.

	Nokia, NSB
	We are fine with the proposed conclusion, and the details can be discussed in the WI.



Proposal 1-6
Proposed Conclusion:
The main advantage of dynamic SBFD compared with semi-static SBFD is better resource adaptation between DL and UL based on UL/DL traffic ratio.
Intra-subband CLI can be avoided in semi-static SBFD if the SBFD subband configurations are aligned, but intra-subband CLI cannot be avoided in dynamic SBFD.
There would be additional specification efforts to support dynamic SBFD.

	
	Company

	Support
	New H3C, TCL(modification), Sony (agreed dynamic SBFD has better resource adaptation), IDC (only the first sentence), Intel (modification), Huawei, HiSilicon, WILUS (1st and 3rd bullet), NEC (modified), Fujitsu, CATT, CEWiT (partial) , Nokia, NSB (only after remove 2nd paragraph)

	Not support
	Xiaomi, Sony (don’t agree that intra-subband CLI cannot be avoided in dynamic SBFD), Samsung, ITRI, Spreadtrum, vivo, Sharp, Ericsson (support 3rd bullet), FGI



	Company
	Comments

	TCL
	It is too early to conclude that the intra subband CLI cannot be avoided in dynamic SBFD. In our view, in dynamic TDD intra-subband CLI can be further studied.

	ZTE
	Dynamic SBFD can be used in the scenario with smaller or controllable CLI.

	Xiaomi
	We want to understand of the motivation to have this conclusion. It seems quite obvious and the issues listed above will be considered in further study on dynamic SBFD.

	Sony
	We agree that dynamic SBFD has better resource adaptation compared to semi-static SBFD.

We don’t agree that intra-subband CLI cannot be avoided in dynamic SBFD.  In fact, if different gNB semi-statically configures their cell with different SBFD configurations, it is much harder to avoid intra-subband CLI.  

We have coordinated scheduling being discussed in Agenda Item 9.3.3 that may enable mitigation of different subband configurations among gNBs, which is faster if we have dynamic SBFD since gNB can change the configuration quickly compared to semi-static SBFD.

	IDC
	Share similar views as Sony.

	Samsung
	We think that it is too early for the FL proposed conclusion while SL evaluations in 9.3.1 for most scenarios/cases are still ongoing. We see benefits when supporting DL scheduling in configured SBFD UL subbands on legacy D/F symbols at least from the gNB perspective. However, SL performance of semi-static SBFD config options D-1/F-1 compared to dynamic SBFD D-2/F-2/F-3 and their comparison to Rel-15 TDD performance, potential UE modem impacts and resulting specification impacts when supporting any of these or a combination all still need to be discussed.

	Intel 
	We share similar view with TCL and ZTE that CLI may or may not avoided depending on scenarios. 

	Spreadtrum
	Agree with Samsung, suggest to postpone this conclusion. 

	vivo
	The conclusions for dynamic SBFD vs. semi-static SBFD should be based on the evaluation results with explicitly stating the scenarios, relevant assumptions and analysis. For example, under which scenario, what assumptions, which factors (i.e., better resource adaptation, interference handling) bring the performance gain and which factors results in performance loss (i.e., intra-subband CLI). 
Current conclusion is applied for all scenarios, traffic load, all cases, which is not correct. Also share with other companies that depending on the traffic load, dynamic SBFD can even avoid the intra-subband CLI.

	CMCC
	It is too rough to say “intra-subband CLI cannot be avoided in dynamic SBFD”, for example, if the neighbor cells also disable the UL subband at the same time, the SBFD/TDD pattern are still aligned. 

	OPPO
	Information from “better”  is very limited and not clear. If we want to give some information or suggestion for further study, it’s better to list evaluation results.
In addition,  dynamic TDD is an existing technology, so the advantage of dynamic SBFD compared with dynamic TDD or dynamic TDD+semi-static SBFD needs to be considered.

	LG Electronics
	The intra-subband CLI is a common issue for both dynamic SBFD and dynamic TDD.
If the co-channel CLI handling scheme(s) is/are applied for dynamic SBFD, the intra-subband CLI in dynamic SBFD can be mitigated. 

Suggest the following modification:
Intra-subband CLI can be avoided in semi-static SBFD if the SBFD subband configurations are aligned, but inter-cell coordination may be necessary to mitigate intra-subband CLI in dynamic SBFD. 
There would be additional specification efforts to support dynamic SBFD. For example, indication for switching from SBFD operation and non-SBFD operation can be specified. 


	Sharp
	Intra-subband CLI cannot be avoided when some of the gNBs does not have support for SBFD. To avoid it, all the gNBs in a frequency needs to support SBFD. Therefore, we suggest deleting the 2nd bullet.

	Ericsson
	We also feel that it is premature to make conclusions on potential advantages of dynamic SBFD. As our system level evaluations show, dynamic TDD (much simpler than dynamic SBFD) can be used to achieve resource adaptation with equal or superior performance compared to dynamic SBFD. Hence any conclusions made on dynamic SBFD must consider dynamic TDD as a comparison point, otherwise the conclusion is misleading.

This being said, we agree that dynamic SBFD likely has (significant) spec impact compared to semi-static SBFD, hence we agree with the 3rd bullet.

	Panasonic
	We share with the view of TCL and other companies. It is too early to conclude that the intra subband CLI cannot be avoided in dynamic SBFD.

	Lenovo
	We should await conclusion on the simulation evaluations before concluding “intra-subband CLI cannot be avoided in dynamic SBFD” irrespective of the scenario and assumptions.  

	QC
	The conclusion is mainly to list the pros/cons for dynamic SBFD versus semi-static SBFD.  In general, Dynamic SBFD provides gNB flexibility on resource allocation and adaptivity to traffic pattern, however, it comes at cost of increased complexity, signaling overhead and CLI. 


	NEC
	Intra-subband CLI for dynamic SBFD may not be a significant issue when dynamic SBFD is mainly used for mmwave based deployment scenarios like indoor hotspots. For e.g. when macro sites are deployed in FR1 while PSCell in FR2 operate with dynamic SBFD. In such situations, dynamic SBFD can provide higher returns due to dynamic traffic requirements of hotspots while ensuring lower CLI. We can understand that for macro sites, managing CLI for dynamic SBFD can be an issue. Hence, following modification is preferred:
Intra-subband CLI can be avoided in semi-static SBFD if the SBFD subband configurations are aligned, but intra-subband CLI cannot be avoided in some scenarios in dynamic SBFD.

	DOCOMO
	Share similar view as TCL, ZTE and Intel.

	Fujitsu
	Like other companies thought, we don’t think that intra-subband CLI cannot be avoided in dynamic SBFD. 

	CEWiT
	We only support “The main advantage of dynamic SBFD compared with semi-static SBFD is better resource adaptation between DL and UL based on UL/DL traffic ratio.” part of the proposal. It is too early to conclude on the second and third clauses.

	FGI
	We think it is too early to draw a general conclusion while evaluations are still in progress.

	Nokia, NSB
	We have a similar view as TCL. It is too early to conclude that intra subband CLI cannot be avoided in dynamic TDD. We support the proposed conclusion without the second paragraph.
Actually intra-subband CLI also exist if there is different DL/UL SBFD subband in multiple cells even with semi-static SBFD.

	Moderator
	Some company thinks the proposal is obvious while some companies do not agree with some of the proposals. It seems quite difficult to get any agreement at this point.



Proposal 1-7
Proposed Agreement:
For dynamic SBFD in the symbol configured as flexible in TDD-UL-DL-ConfigCommon, study Option 2 vs. Option 3 including:
· Necessity and potential benefits of same mechanism as in symbol configured as DL in TDD-UL-DL-ConfigCommon 
· Additional benefit of allowing UL transmissions outside semi-statically configured UL subband
· Potential additional complexity to allow UL transmissions outside semi-statically configured UL subband 

	
	Company

	Support
	New H3C, TCL, ZTE, Xiaomi, Sony, IDC, Intel , CMCC, Huawei, HiSilicon, LG Electronics, Sharp, Panasonic, WILUS, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Samsung, Spreadtrum, vivo, Ericsson, Qualcomm



	Company
	Comments

	ZTE
	We support this proposal.
Supporting UL transmission outside the UL subband requires network to adjust its UL subband filter dynamically, which complicates the network implementation. From this perspective, we don’t support UL transmission outside the UL subband.
In addition, the flexibility can be already achieved if the DL transmission can be received within the DL subband. There is no motivation to further support UL transmission outside the UL subband.

	xiaomi
	We are supportive to further study option2 and option3. But the intention should be make a down selection between these options rather than provide a possibility that support both. To make it clear, we propose the following modification for the main bullet:
Proposed Agreement:
For dynamic SBFD in the symbol configured as flexible in TDD-UL-DL-ConfigCommon, study Option 2 vs. Option 3 including: down select between option 2 and option 3 at least considering the following aspects:
· Necessity and potential benefits of same mechanism as in symbol configured as DL in TDD-UL-DL-ConfigCommon 
· Additional benefit of allowing UL transmissions outside semi-statically configured UL subband
· Potential additional complexity to allow UL transmissions outside semi-statically configured UL subband 



	Samsung
	In RAN1#112, we have already agreed that “Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.” for Options F-1 (semi-static), F-2 (DL in UL SB) and F-3 . What would be the purpose or the additional value of the FL proposed agreement?

	Spreadtrum
	Agree with Samsung, suggest to postpone this proposal. 

	vivo
	Not sure what additional delta for this proposal compared to the agreements we made in the last meeting.

	OPPO
	Firstly, semi-static SBFD configuration is an baseline, so option 1 should not be excluded.
Secondly,benefit of allowing UL transmissions outside semi-statically configured UL subband is the same as benefit of allowing DL transmissions outside semi-statically configured DL subband ,i.e. better resource allocation adapting to DL/UL traffic. So we do not see the reason to support different solutions for DL and UL. 
If concern is that various UL bandwidth is difficult to implement, but the whole bandwidth for UL is already supported for UL transmission, so i.e. UL subband converting to UL symbol, should be supported due to no extra complexity . 
So we prefer to narrowdown to option 3.
If option 2/3 needs to further study, we’d better identify:
· Additional benefit of allowing DL/UL transmissions outside semi-statically configured DL/UL subband
· Potential additional complexity to allow DL/UL transmissions outside semi-statically configured DL/UL subband 


	Ericsson
	We share a similar view as Samsung. We have already agreed to study Options 2 and 3, so it’s not clear why this proposal is needed. Moreover, Option 1 is missing as a comparison point, as is dynamic TDD. 

	QC
	Regarding SBFD operation in ‘FL’ symbols, we think that option-2 is sufficient to have consistent behavior for SBFD-aware UE in ‘DL’ and ‘FL’ symbols.  We fail to see motivation and benefits of option 3 versus configuring the symbol as a whole ‘FL’ symbol. 

	Nokia, NSB
	We support for further study in the SI.

	Moderator
	The intention of the proposal is to provide some aspects for further comparison between Option 2 and Option 3. But it seems that some companies think the proposal is not needed.
Then let’s stop the discussion of this proposal and companies can take this into account for further discussions. 



Proposal 1-8
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by group-common DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol.

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, Intel, ITRI , vivo, CMCC, Huawei, HiSilicon, LG Electronics, Sharp, Panasonic, Lenovo, Qualcomm, WILUS, NEC (prefer Option-3), Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Xiaomi, Samsung, Spreadtrum, Ericsson



	Company
	Comments

	ZTE
	We support the above proposal.
Regarding Option 2-2, we think it can be combined with rate-matching indication. For example, if the scheduling spans across two DL subbands and rate-matching indication is indicated, then the UL subband is not used for DL transmission; however if the rate-matching indication is not indicated, then the UL subband is used for DL transmission.


	xiaomi
	For option 1, the same functionality can be achieved by flexible symbol. We don’t see additional benefits compared with flexible symbol and hence don’t quite understand the motivation of option 1.
For option 2-2, we don’t think it is workable as a UE cannot differentiate the following two cases if, for example, a DL RBG partially overlaps with UL subband
· Case#1: UE only use the RBs not overlapping with UL subband for DL reception
· Case#2: UE can use the RBs overlapping with UL subband for DL reception.

For the other options, we are fine for further study.

	IDC
	Support the proposal in principle, and OK for further study on all 3 options.

	Samsung
	We cannot support the FL proposed agreement. In the Rel-18 SID, we have not concluded yet on the support of dynamic SBFD. It does not appear meaningful to us to discuss the signaling design options before making some more progress which SBFD scheduling options are actually beneficial and deemed feasible. 

	Intel 
	We tend to agree with Samsung that the signaling design option can be discussed after progress of whether dynamic SBFD is supported. 
Having said that, we are fine with high-level study for signaling design.  In our view, functionality of flexible subband can be achieved by other options, we don’t see any benefit of option 1. 

	Spreadtrum
	Agree with Samsung.

	vivo
	We are fine to list all the signaling details, although they may not be essential for the SI conclusion.

	CMCC
	We prefer option 3.
For option 1 and option 2, one issue is other periodic physical channel/RS transmission assumption, e.g., periodic CSI-RS, how can UE know these periodic physical channel/RS are transmitted in a full D/U symbol manner or SBFD symbol manner, since the available RB resources and other configuration parameters are all different.

	Huawei, HiSilicon
	We are fine with above proposal and Option 1 is preferred.
1. For option 1, the SBFD symbols with flexible subband and the UL/DL symbols can be converted to each other by scheduling. 
2. For option 2-1, a new field should be added into DCI to indicate the symbol type.
3. For option 2-2, it is not clear to us how the implicit indication can be achieved.
4. For option 3, an additional DCI format should be introduced.
As discussed above, option 1 is more flexible and compared to other options, it has less spec impact and forward compatible to subband over-lapping full duplex.

	OPPO
	Dynamic SFI can be reused directly to support dynamic SBFD, especially flexible symbol with UL subband converting to full-DL/full-UL.So Dynamic SFI can be a baseline.
The benefit and complexity of all options should be identified if support.

	Ericsson
	We think that whether or not there is a performance benefit of dynamic SBFD should be established first, especially in relation to dynamic TDD. Signaling design should be left to WI phase.

	QC
	Generally fine, however, we think RAN1 should discuss the signalling mechanism after we settle on Proposal 1-6 and Proposal 1-7.

	NEC
	For Option-3, signaling details can be discussed later whether it is group-common or UE-specific. So propose following rewording for Option-3:

· Option 3: Dynamic SBFD is achieved by group-common DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol.


	DOCOMO
	We share same feeling as Samsung and Intel that the signaling design can be discussed in later stage. For option 2-1 and option 2-3, we have one question regarding “SBFD symbol or full-DL/full-UL symbol”. Is the intention to preclude “full-flexible symbol”?

	Fujitsu
	We support the proposal for further study. One comment on Option1 is that all transmission directions on the flexible subband should be same.

	FGI
	Option 2-2 may not be workable of different parameters, e.g., power control, beam, etc, are applied for SBFD and non-SBFD symbols.

	Moderator
	Several companies think that this can be discussed later after we conclude whether or not there is a performance benefit of dynamic SBFD.
However, we only have two meetings left and the gap between this meeting and the next meeting is very short. I doubt whether we can conclude in the next meeting. In addition, moderator thinks that this is also part of the feasibility study of dynamic SBFD. Hope it clarifies the intention.
To address NEC’s comments, group-common DCI is updated to non-scheduling DCI to include both group-common and UE-specific DCI.

Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-schedulinggroup-common DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol.


	Nokia, NSB
	We support the proposal. Our preference is Option 3 as it also allows for adaptation of semi-statically configured resources based on symbol or slot type. We are also open to discuss dynamic SBFD via implicit indication in scheduling DCI. The complexity and impact on collision handling should also be studied.

	
	



Proposal 1-9
Proposed Conclusion:
Regarding whether SBFD operation in SSB symbols is supported or not, the following observations are agreed.
· If SBFD operation in SSB symbols is supported, UE-to-UE CLI may degrade the performance of SSB detection/measurement. Due to the uncertainly of when/which UE would detect/measure SSB, it is difficult for gNB to mitigate the performance degradation and UE may not be able to transmit UL in SSB symbols as expected by gNB if UE needs to receive SSB due to half-duplex operation at UE side. 
· If SBFD operation in SSB symbols is not supported, the SBFD performance may be degraded due to less number of symbols for SBFD operation and there would be transition(s) between SBFD symbols and non-SBFD symbols within the slot if the non-SBFDSSB symbols are used for SBFD operation.

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, Intel , vivo, Huawei, HiSilicon, Sharp, Panasonic, Qualcomm, NEC, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Samsung, Ericsson



	Company
	Comments

	ZTE
	Agree with the intention. However, the last sentence seems confusing, i.e., “if the non-SBFD symbols are used for SBFD operation.”.

	Moderator
	Correct the typo in the proposal in red.

	Xiaomi
	We don’t see the necessity to have this inter-mediate conclusion. The listed issues will be surely considered for the further study on whether allows SBFD operation on SBFD symbols. 

	Samsung
	We think that we should try to reach an agreement if SBFD UL subband configuration on SSB symbols is supported or not.
We do not necessarily agree with the FL proposed observations as is. For SBFD-aware UEs in RRC_CONNECTED mode, SSB-based measurements are not uncertain. SMTCs and measurement gaps apply. MGs and the UE scheduling gaps are needed and inherent to Rel-15 operation even for intra-frequency measurements where SSBs of serving/neighbor cell are not located on the same sync raster point or use different SCSs. For legacy or SBFD-aware UEs in RRC_IDLE/INACTIVE, it is mostly important to protect the serving cell measurements inside the SMTC. 
In our view, the possibility to configure  the SBFD UL subband on the SSBs at all mostly depends on the gNB-side SBFD antenna configuration option. For Option 1, large/undesired impact on DL cell coverage (5-6 dB) can result. For Option 2, the SSB symbols can be used for as long as DL EPRE over the SSS is sufficiently stable. If an gNB can configure the UE if the SBFD UL subband uses the SSB symbols, the gNB implementation can decide depending on its antenna implementation.

	CMCC
	Support in principle, but regarding the “the SBFD performance” in the second bullet, it is much better to list which performance, e.g., the UL UPT rather than SBFD performance, because some performance metric, e.g., DL UPT may not be degraded.

	OPPO
	If SBFD operation in SSB symbols is supported, different antenna configurations   may be applied for SBFD symbol and non-SBFD symbol, e.g. 8 Tx  for DL in  non-SBFD symbol and 4Tx for  DL and 4Tx for  UL in SBFD symbol. It leads different SSB coverage and decoding performance for SBFD symbol and non-SBFD symbol. 

	LG Electronics
	The observation seems unclear. 

(1)
If the performance of SSB detection/measurement is degraded, I think the reasons may be the intra-cell inter-subband UE-to-UE CLI and/or lack of measurement opportunity.

(2)
Even if the SBFD operation in SSB symbols is not supported, the enhancement of UL performance than legacy TDD can be achieved. 


	Ericsson
	We don’t agree to the conclusion, and prefer to conclude first whether UL subband can be configured in SSB symbols.

Agree with Samsung that it is not uncertain when UEs measure SSB. For RRM measurements, SMTC windows are configured, and the UE can be configured with a bitmask (ssb-ToMeasure) indicating which SSBs to measure.

Related to whether or not UL subband can be configured in SSB symbols, we observe that in current specs, if the bitmask is not configured, then the UE is not allowed to transmit during the whole SMTC window which can be up to 5 ms. This is not an issue in conventional TDD, since SSBs are only allowed in DL symbols/slots. However, for SBFD where the goal is to provide additional UL opportunities, this can lead to an UL outage of approximately 5 / 20 ms = 25% which would impact the claimed latency benefits of SBFD.

We think this should be considered when deciding if UL is allowed in SBFD symbols. Instead of simply allowing/disallowing UL in SSB symbols, we think it would be useful to have more configurability, so that either SSB measurements could be prioritized or UL transmission in SSB symbols are prioritized. To achieve this configurability, UL subband should be allowed to be configured in SSB symbols. Whether or not it is used for UL, depends on configuration.

	QC
	From RAN1 perspective, we think as a first step, SBFD subbands can be configured in SSB symbols. Whether to allow SBFD operation or not is next level of discussion. In other words, two options are on the table:
· SSB configured in SBFD symbols, however, UL transmission is restricted 
· SSB configured in SBFD symbols with possible SBFD operation under some limits. 


	WILUS
	Agree with Ericsson. Whether to receive SSB or transmit UL signal/channel can be differently handled according to SSB types (ssb-PositionsInBurst or ssb-ToMeasure).

	Nokia, NSB
	We do not support for SBFD operation in SSB symbols. SBFD operation in SSB symbols will impact SBFD aware UE as the first bullet and it may also impact to legacy UE for SSB reception if the guard band is not large enough.
We want to improve UL performance but we think the number of SSB symbols is small to provide much benefit for UL performance.
If we want to add the second bullet, it should also mention “the number of SSB symbols is small and the benefit of SBFD in SSB symbols may be limited.”

	Moderator
	Whether SBFD operation in SSB symbol is supported or not has been discussed for several meetings and it seems still quite difficult to conclude one way or the other. 
Several companies commented that we should first discuss whether UL subband can be configured in SSB symbols. Let’s try to discuss the following proposal in the 2nd round.
Proposed Agreement:
An UL subband can be configured in SSB symbols.
· FFS whether SBFD-aware UE can transmit UL in UL subband or can only receive DL in SSB symbols.





Proposal 1-10
Proposed Agreement:
For SBFD-aware UEs, Option 1 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: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used

	
	Company

	Support
	New H3C, TCL, ZTE, xiaomi, Sony, IDC, Samsung, Intel, ITRI, Spreadtrum, vivo, CMCC, Huawei, HiSilicon,OPPO, LG Electronics, Sharp, Ericsson, Lenovo, Qualcomm, WILUS (w/modification), NEC, DOCOMO, Fujitsu, CATT, FGI, Nokia, NSB

	Not support
	



	Company
	Comments

	Ericsson
	Support Proposal 1-10.

Minor editorial comment: add “The” before “Part” in both sub-bullets to clarify that all of the part of the DL/UL RBG that is inside the DL subband can be used, not just part of the part.

	WILUS
	We are fine to study Option 1. However, there was a “FFS: The part of the RBG outside”  in the previous agreement. We propose to capture this FFS  in Proposal 1-10:
Proposed Agreement:
For SBFD-aware UEs, Option 1 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: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
FFS: The part of the RBG outside.

	Moderator
	Ericsson’s comment is valid so the proposal is updated accordingly.
For the comment from WILUS, I think the FFS can be separately discussed which is in the previous agreement anyway.
Proposed 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




Proposal 1-11
Proposed Agreement:
For a PRG that overlaps with subband boundary, partial DL PRG inside the DL subband can be used.
· FFS additional restriction to address potential concerns on UE implementation complexity, e.g. only applicable to PRG size of 4.

	
	Company

	Support
	New H3C, TCL, ZTE, xiaomi, Sony, IDC, Intel, ITRI , vivo, CMCC, LG Electronics, Sharp, Ericsson (with modification) , Lenovo (without FFS). NEC, DOCOMO, CATT, FGI, Nokia, NSB

	Not support
	Samsung, Spreadtrum, Huawei, HiSilicon, Qualcomm, WILUS



	Company
	Comments

	ZTE
	We support the proposal.
We don’t understand the motivation to limit it only to PRG size of 4. Maybe we can update it as a general FFS, e.g., 
For a PRG that overlaps with subband boundary, partial DL PRG inside the DL subband can be used.
· FFS additional restriction to address potential concerns on UE implementation complexity, e.g. only applicable to PRG size of 4.



	Samsung
	We consider the potential benefits of using the partial PRG as marginal and are concerned about the potential impact to the UE channel estimation implementation. In our view, the FFS should be resolved first before deciding if partial PRG makes sense at all to consider.

	Spreadtrum
	First, we don’t understanding the FFS point. When PRG size is 2, UE does not use this partial PRG for channel estimation? If so, how UE to decode the PDSCH using the PRBs.
Second, for the main bullet, it can be clear from the point of UE perspective. The change can be: 
For a PRG that overlaps with subband boundary, UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a partial DL PRG inside the DL subband can be used.
· FFS additional restriction to address potential concerns on UE implementation complexity, e.g. only applicable to PRG size of 4.


	Huawei, HiSilicon
	We have a concern on the FFS. In current spec, the partial PRG has been supported regardless of PRG size is 2 or 4. So why we need to study such an additional restriction?

	Ericsson
	We support the main bullet, but we have similar concerns on the FFS point as Spreadtrum. We emphasize that partial PRGs are already supported in current specifications, and it is mandatory to support them (no UE capability defined). Hence, we don’t see why they should not be supported for SBFD

Hence, we propose to remove the FFS bullet.

Minor editorial comment: in the main bullet, change “partial” to “the part of the” for better readability.

	QC
	The benefits of having extra partial PRGs across the DL subband boundaries is minimal (1-3 RBs in spectrum utilization) and are not motivating the extra UE complexity for DMRS channel estimation.


	WILUS
	We share the similar view with Huawei. Partial PRG is already supported as denoted by “Actual number of consecutive PRBs in each PRG could be one or more” in TS 38.214. No additional handling is needed for PRG in SBFD operation.

	Moderator
	Several companies proposed to remove the FFS since partial PRG is already supported. However, Samsung and QC think the benefit of additional partial PRG is marginal which does not motivate extra UE complexity for DMRS channel estimation. Further discussion is needed. Perhaps we can first have some discussions to understand the potential UE complexity increase.

Proposed Agreement:
Study whether there is potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.



Proposal 1-12
Proposed Agreement:
If PRG is determined as wideband, study the following two options:
· Option 1: non-contiguous frequency resources across two DL subbands can be allocated
· Same precoding is assumed within each DL subband
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
· FFS threshold for the minimum RB size needed to select wideband precoding for dynamic PRG bundling

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, Intel (with Xiaomi’s revision), ITRI, vivo, Huawei, HiSilicon, Sharp, Ericsson (with modification), Panasonic, Lenovo, Qualcomm, WILUS (with Xiaomi’s revision), NEC, DOCOMO, CATT, FGI

	Not support
	Xiaomi, Samsung, Spreadtrum



	Company
	Comments

	Moderator
	For wideband precoding, two options are identified which are proposed to be further studied. In addition, MediaTek pointed out the issue of threshold for the minimum RB size needed to select wideband precoding for dynamic PRG bundling. Please refer to section 3.1.2.1.2 or R1-2302736 for more details.

	Xiaomi
	From our understanding, the intention of option 2 is to fully reuse the current specification, i.e. non-contiguous RB allocation is not expected for wideband precoding. Hence the last FFS point should be applicable to option 1 only. We are OK with the proposal with the following formulation:
Proposed Agreement:
If PRG is determined as wideband, study the following two options:
· Option 1: non-contiguous frequency resources across two DL subbands can be allocated
· Same precoding is assumed within each DL subband
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
· FFS threshold for the minimum RB size needed to select wideband precoding for dynamic PRG bundling


	Samsung
	We share a similar view as Xiaomi and support the proposed re-wording.

	Spreadtrum
	First, it should only limit to the effect of UL subband for PDSCH resource allocation in Option 1. 
Second, same precoding within each DL subband or across two DL subbands can be open to discuss. 
Last, also support to remove the FFS point.
The proposal is updated in red words:
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated 
· FFS: Same precoding is assumed within each DL subband or across two DL subbands

	CMCC
	Fine with Xiaomi’s re-wording

	LG Electronics
	In case of option 1, frequency diversity gain can be achieved and frequency selective scheduling can be allowed.


	Ericsson
	Support removing the FFS as proposed by Xiaomi.

For the sub-bullet of Option 1, we don’t understand why Spreadtrum changes this to FFS. However we agree that the wording is not entirely clear. Hence we propose the following modification:

· Option 1: non-contiguous frequency resources across two DL subbands can be allocated
Same precoding is assumed within each in both DL subbands

	QC
	Okay to study both options. Strong preference on option 2.
There is no need for the FFS at this point of the study phase. 

	Nokia, NSB
	For option 1, we think whether same precoding is assumed within each DL subband or same precoding is assumed for both DL subband should be studied.
We proposed to remove the FFS as also proposed by other companies.

	Moderator
	Some companies commented that FFS is applicable to Option 1 only. However, moderator has a different understanding. The issue is that for selecting wideband precoding in dynamic PRG bundling the allocated RBs should occupy more than half the BWP. This threshold may not be met in SBFD symbol with UL subband. It is applicable to both cases. But on the other hand, Qualcomm’s comment that FFS is not needed in the study phase seems valid. So the FFS is removed.
For Option 1, the original intention was that UE does not assume same precoding across DL subbands since UE does not expect to do joint channel estimation across two DL subbands. If some companies think same precoding is also assumed across two DL subbands, we can add an FFS.

Proposed 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
· Same precoding is assumed within each DL subband
· FFS whether same precoding is assumed across two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
· FFS threshold for the minimum RB size needed to select wideband precoding for dynamic PRG bundling




Proposal 1-13
Proposed Agreement:
Study enhanced rate matching for PDSCH where resources outside DL subband(s) are considered as resources not available for PDSCH including PDSCH DM-RS. PDSCH DM-RS may overlap with the resources not available for PDSCH.
· Note: a UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) not available for PDSCH according to current specification.

	
	Company

	Support
	New H3C, TCL, ZTE, xiaomi, IDC, Intel, ITRI , vivo, Huawei, HiSilicon, Panasonic, Lenovo, Qualcomm, WILUS, NEC, Fujitsu, CATT, FGI, Nokia, NSB

	Not support
	Sony, Samsung, Spreadtrum, Sharp, Ericsson (proposal not clear)



	Company
	Comments

	ZTE
	Currently, both semi-static configured rate-matching pattern and dynamic indication of rate-matching pattern are supported. If the enhanced rate matching is introduced for SBFD, we assume both semi-static configuration and dynamic indication of rate-matching are supported as well.

	Sony
	Is this proposal for {DUD} subband configuration?  If yes, we think enhanced Rate Matching is not the only solution there are other FDRA solutions that we have yet to consider.

	Samsung
	We have concerns about the associated UE and gNB modem design impact when new RE-level rate-matching functionality is introduced for SBFD. Changes to existing Rel-15 per-symbol/RE-level processing of PDSCH are high-impact. If needed, Rel-15 allows the possibility to configure RB level rate-match patterns for the UE. An alternative is the use of FDRA. Studying associated complexity and benefits of enhanced RM according to the FL proposal is meaningful for us only when compared to the existing spec functionality.

	Intel 
	In our understanding, it is not RE-level rate matching, it is PRB-level rate matching, considering UL/DL subband is configured with granularity of PRB. 

	Spreadtrum
	It is confused why PDSCH DM-RS can overlap with the resources not available for PDSCH, if the resources are not available for PDSCH including PDSCH DMRS, the DMRS only mapping without PDSCH?

	CMCC
	We also think other FDRA enhancement solution should be studied as well.

	OPPO
	We are fine with enhanced rate matching but the proposal is too narrow at SI stage. Moreover, rate matching related procedure, e.g. rate matching pattern and TBS calculation should be studied too.
· Rate matching indicator is a configurable field and does not exist in fallback DCI, so resources outside DL subband(s) can not always be indicated by Rate matching indicator, especially for initial access stage when only fallback DCI can be used.
· TBS is determined by higher layer configured parameter to  exclude unavailable resource .However, UL subband is not configured in each DL symbol, so higher layer parameter does not adapt to symbol/slot level UL subband configuration. Moreover, limited   value ,i.e.{0/6/12/18} does not correspond to various UL subband/guard band bandwidth.
In addition, except DL transmission, there is still unavaliable resource for UL transmission, e.g. RB outside UL subband in RBG overlapping with subband boundary
So we suggest to study enhanced rate matching procedure due to resources outside DL/UL subband(s) , at least including:
· Rate matching pattern determination 
· TBS determination
DMRS in unavailable resource

	LG Electronics
	The intention of the proposal 1-13 is not clear. 
Further clarification seems necessary for clear understanding the proposal.

	Sharp
	If DMRS REs are not considered, what is the motivation to discuss rate-matching for SBFD? Our understanding is rather that rate-matching is not applicable to avoid PDSCH allocation from UL subband. 

	Ericsson
	Is this proposal regarding same or different slots? If it is about same slot, then there is another proposal on supporting partial RBGs, hence for Type 0 FDRA, it would be an error case if and RBG that is fully outside the DL subband is indicated. Furthermore for Type 1 FDRA, it would also be an error case if an RB outside DL subband is indicated. 

If it is about different slots (e.g., PDSCH repetition across SBFD and non-SBFD slots), then rate matching could be discussed, e.g., to handle a case where the FDRA is for the whole carrier (in non-SBFD symbols), but restricted to DL subbands in non-SBFD symbols.

	DOCOMO
	We are not very sure about the intention of the Proposal. Is the intention that unavailable resource outside DL subband is indicated by enhanced rate matching pattern? If {DUD} subband location is configured/indicated to UE, why such rate matching pattern is needed?

	Moderator
	Enhanced rate matching is proposed by several companies as summarized in section 3.1.2.1.3. The intention is to rate match around UL subband and guardband(s) if any for non-contiguous FDRA, partial RBG, and PDSCH receptions across SBFD and non-SBFD slots etc.



Proposal 1-14
Proposed Conclusion:
For the options agreed 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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. Option 1 is not applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols.
· Option 2-1 requires new RRC structure to configure non-contiguous resource for one CSI-RS resource, which is more flexible but with higher signalling overhead. Option 2-1 is not applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols.
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. It is applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols and can be used to resolve the unaligned boundaries between CSI-RS resource configuration and SBFD subbands

	
	Company

	Support
	New H3C, TCL, ZTE (option 2-2), Sony, IDC (Option 2-2), Samsung, Intel, Spreadtrum, vivo , CMCC,OPPO, LG Electronics (option 2-2, adding a sentence), Sharp, Ericsson (support with modifications), Panasonic, Lenovo, Qualcomm, WILUS (Option 2-2), NEC, DOCOMO, Fujitsu (Option2-2), CATT, CEWiT (option 2-2), FGI, Nokia, NSB

	Not support
	xiaomi, Huawei, HiSilicon



	Company
	Comments

	ZTE
	From our perspective, option 2-2 is a clean and complete solution that can address almost all CSI-RS related issues in SBFD operation.

	Xiaomi
	We believe the above observation is the common understanding from the group. We don’t see the necessity to have such inter-mediate conclusion. 
Actually based on the proposed conclusion, option 2-2 should be the way to go forward.

	IDC
	Support the proposal Option 2-2.

	Intel 
	We think it is quite obvious to go with option 2-2 with the benefit listed in the proposal .

	CMCC
	Also support Option 2-2

	Huawei, HiSilicon
	For Option 2-1, it is also applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols. For example, [a1,b1] and [a2,b2] are two frequency ranges indicated by option 2 on SBFD symbols, and [min(a1,a2),max(b1,b2)] is the frequency range on non-SBFD symbols. In addition, [a3,b3] and [a4,b4] indicates two frequency ranges as [a3,a4-1] and [b3+1,b4] on SBFD symbols, and [a3,b3] is the frequency range on non-SBFD symbols.

	OPPO
	Support proposal and slightly prefer to option 2-2

	LG Electronics
	Generally fine with making an observation for capturing the study result in the TR. 
In case of option 2-2, separate resource configuration can be provided for each symbols (i.e., SBFD symbols and non-SBFD symbols). In my understanding, one advantage of option 2-2 is same configuration method can be applied for both symbols.


	Ericsson
	Support the observations with the following updates. We point out that there is only an issue for periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS occurs in both SBFD and non-SBFD symbols. We point out that this can be avoided by configuration in many cases. Also the “higher signaling overhead” for Option 2-1 is a bit of an overstatement. It may be that only one additional parameter is needed, e.g., a frequency offset for where the 2nd DL subband starts. If DL subbands are configured separately, this additional parameter may not be needed at all.

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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. Option 1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-1 requires new RRC structure to configure non-contiguous RBs resource for one CSI-RS resource, which is more flexible but may require additional with higher signalling overhead. Option 2-1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. It is applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols and can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands


	QC
	One note regarding the usability of a CSI-R across SBFD and non-SBFD. This will depend on gNB implementation on antenna/panels configuration and whether the same number of CSI-RS ports are used for SBFD and non-SBFD symbols and assumptions on power/QCL. 

	FGI
	Support Option 2-2.

	Moderator
	Regarding the comment from Huawei that for Option 2-1, it is also applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols. It is not quite clear to me.
Let’s check whether the update from Ericsson is agreeable.
Proposed 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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. Option 1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-1 requires new RRC structure to configure non-contiguous RBs resource for one CSI-RS resource, which is more flexible but may require additional with higher signalling overhead. Option 2-1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. It is applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols and can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands




Proposal 1-15
Proposed Agreement:
For unaligned boundaries between CSI-RS resource configuration and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI-RS resource which overlaps with SBFD subband boundaries.
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS resources within DL subband(s) are valid.
· Option 3: Introduce new configurations of CSI-RS resource with finer granularity to ensure aligned boundaries between CSI-RS resource and SBFD subbands.

	
	Company

	Support
	New H3C, TCL, ZTE (option2), Sony, IDC (Option 2 with modification), Intel (option 2), Spreadtrum (without Option 3), CMCC(option2), Huawei, HiSilicon, LG Electronics, Sharp, Ericsson (prefer Option 2), Lenovo, Qualcomm, WILUS (Option 2), NEC (prefer Option-2) , DOCOMO, Fujitsu, CATT, FGI, Nokia, NSB (need update for option 2)

	Not support
	Xiaomi, Samsung, vivo



	Company
	Comments

	xiaomi
	Whether guard band can be used or not is not concluded yet. In order to leave this issue open, we propose the following modification on option 2:
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only at least CSI-RS resources within DL subband(s) are valid.
· FFS: CSI-RS resources within guard band


	IDC
	Support the Option 2 in the proposal and agree with Xiaomi comment.

	Samsung
	We can support the FL proposed agreement for Option 1 and 2 but not for Option 3. The frequency occupancy of the CSI-RS resources is configurable in integer multiples of 4. We do not see meaningful potential for improved TP/SE if CSI-RS cannot be configured and CSI not reported on 1-3 RBs left/right of the SBFD UL SB. 

	Intel 
	Same single solution can be applied for both issues for proposal 1-14 and 1-15, i.e., option 2-2 in proposal 1-14 （option 2 in proposal 1-15）. 

	 vivo		
	We share similar comments as Samsung. In addition, even if the finer granularity is introduced, we are not sure Option3 can resolve the issue completely.

	CMCC
	Regarding the FFS added by Xiaomi, we are not sure whether this discussion also applies for PDSCH or not. 
For option 1, it is conflict with option 2-2 in proposal 1-14.

	Huawei, HiSilicon
	Option 1 is preferred. See our comments for FL’s proposal 1-14.

	LG Electronics
	Generally fine with the options for study.

	Ericsson
	We don’t think it is motivated to increase the granularity of CSI-RS configuration (Option 3), so we think this option should be removed.

Regarding Option 2, this seems the most natural, but we are confused about the FFS added by Xiaomi. Why would resources inside a guardband be valid? The whole point of a guard band is that no transmissions or receptions are expected within the guards.

We think Option 1 is wasteful – why not use all RBs in a DL subband. We think it is better to follow analogous principle as partial RBGs for PDSCH to fully utilize all RBs.

	FGI
	Support Option 2.

	Nokia, NSB
	We are OK with the changes proposed by Xiaomi. 

	Moderator
	Several companies commented to remove Option 3 and the proposal is updated accordingly. Several companies explicitly support Option 2 and we can also check whether Option 2 is agreeable.
Proposed Agreement:
For unaligned boundaries between CSI-RS resource configuration and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI-RS resource which overlaps with SBFD subband boundaries.
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS resources within DL subband(s) are valid.
· Option 3: Introduce new configurations of CSI-RS resource with finer granularity to ensure aligned boundaries between CSI-RS resource and SBFD subbands.




Proposal 1-16
Proposed Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS:
· Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 1-1: One CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS restricted to SBFD/non-SBFD symbols only; 
· Option 1-2: One CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI reporting for SBFD/non-SBFD symbols, CSI report is derived based on CSI-RS in SBFD/non-SBFD symbols only.
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI reporting for SBFD symbols and non-SBFD symbols is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived for SBFD symbols and for non-SBFD symbols based on CSI-RS in SBFD symbols and non-SBFD symbols respectively.
· Option 2-2: One CSI reporting for SBFD symbols and non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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
Option 1-1 can be supported according to existing specification by gNB configuration to ensure that the CSI-RS associated with one CSI reporting is confined to either SBFD symbols or non-SBFD symbols. 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.

	
	Company

	Support
	New H3C, TCL(prefer option 1), ZTE, Sony, Samsung, IDC, Intel, Spreadtrum (with change for Option 1), vivo, CMCC, Huawei, HiSilicon,OPPO, Sharp, Lenovo, Qualcomm, WILUS , NEC (prefer Option1-2) , DOCOMO, Fujitsu, CATT, FGI, Nokia, NSB

	Not support
	Ericsson (clarification needed)



	Company
	Comments

	ZTE
	Overall, we are fine with this direction. From our perspective, separate CSI report for SBFD symbols and non-SBFD symbols are beneficial to network scheduling. In this case, network can obtain the CQI/CLI/etc... info for slots without CLI and for slots with CLI. Hence the network can apply different scheduling mechanisms (e.g., AMC) for different slots

	xiaomi
	We prefer to reuse the current mechanisms. If the current mechanism is sufficient, we don’t see strong motivation to further enhance CSI reporting procedure.
Clarification question:
· For option 1-2: One CSI reporting is calculated based on single CSI-RS resource which can across SBFD symbol and non-SBFD symbol. Based on the description, it seems that a CSI-reporting happens on SBFD symbol is calculated based on the CSI-RS transmitted on SBFD symbol, and a CSI reporting happens on non-SBFD symbol is calculated based on the CSI-RS transmitted on non-SBFD symbol. Is this the correct understanding? 
· For option 2-1: One CSI reporting is associated with two CSI-RS resource which are located on SBFD symbol and non-SBFD symbol respectively. As the measurement is conducted only based on SBFD symbol or non-SBFD symbol, it means a CSI-reporting consists of two measurement results. Is this the correct understanding?

	Sony
	Since both options can be done with existing specs, why do we need to discuss this?

	IDC
	We support in principle Option 1-2 and Option 2-2 for further considerations, where both are based on one CSI-RS across SBFD and non-SBFD symbols which allows flexible and efficient CSI-RS resource management. Regarding CSI reporting configuration aspect (Option 1 vs Option 2), we think both options are feasible and better for further study.

	Intel 
	We support option 1 to enable accurate CSI for SBFD and non-SBFD respectively and the design is simple and clean for both gNB and UE side. 

	Spreadtrum
	For Option 1, one additional change is how to determine one CSI reporting is for SBFD symbols or non-SBFD symbols.

	CMCC
	We support to list all the solutions for further study. It is pre-mature to say there is no spec impacts.

	Huawei, HiSilicon
	Option 1-1 is preferred.

	Ericsson
	It is good to discuss options, but some further refinement may be needed. I find it difficult to differentiate between the options.

I think some of the confusion comes with the word “same” used to describe Option 2.

Our understanding of Option 2-2 is that it would be a way for the network to obtain separate CSI reports for SBFD and non-SBFD symbols using current specs, so in that sense it belongs under Option 1. Furthermore, Option 2-1 is another way the gNB could obtain separate CSI reports for SBFD and non-SBFD symbols, so it seems that this should also be under Option 1.

Regarding Option 1-1, how can a single CSI-RS resource restricted to either SBFD or non-SBFD symbols be used to obtain separate CSI reports in SBFD and non-SBFD symbols? It seems like two resources are needed for this as in Option 2-1.

Not sure we understand Option 1-2, especially the word “only”

	QC
	Generally oka, however, we have few comments:
· Whether the NZP CSI-RS are for channel measurement only or for interference measurement as well? 
· Option 1-1 is the most simple and straightforward solution. 
· Options 1-2, 2-1 and 2-2 have may not work when gNB have different panels/antennas in SBFD and non-SBFD symbols which affect #CSI-RS ports, codebook, etc. 
Suggest to add a subbulet, whether same CSI-RS can be used across SBFD and non-SBFD symbols considering possible different panels and number of CSI-RS ports in both symbol types.

	CEWiT
	In our understanding, both option 1 and 2 can be implemented by the gNB using the current specification. So, we are not clear regarding the motivation behind studying this. Instead, we feel that it might be beneficial to discuss scenarios where the CSI-RS resources overlaps both SBFD and non-SBFD symbols and its impacts on the UE reporting.

	FGI
	Option 1 is preferred as measurement results with or without CLI can be obtained separately.

	Moderator
	@xiaomi, for option 1-2, if the CSI report is for SBFD symbol, UE should report CSI based on the measurement of CSI-RS in SBFD symbol and the same applies for non-SBFD symbol. For option 2-1, yes.
@Ericsson, then what is same CSI reporting for SBFD symbols and non-SBFD symbols in your view? My understanding of Option 1 is that for a certain CSI report, only CSI report for SBFD symbols or non-SBFD symbols is reported. For Option 2, CSI report for both SBFD symbols and non-SBFD symbols can be reported for a CSI report simultaneously or in a TDM manner.
For Option 1-1, two CSI reporting are configured for SBFD and non-SBFD symbols respectively. For Option 1-2, please see my reply to xiaomi above.


	Nokia, NSB
	We support further study on this, also we prefer option 1. We need to mention that CSI will be impacted by both CSI-RS and CSI-IM (optional), which may also be needed to consider.

	Ericsson 2
	@Moderator
My understanding of “same” is that the UE prepares a single CSI report, and there is no differentiation between SBFD and non-SBFD symbols, i.e., the UE just reports whatever it measures. I do not share your understanding that two reports are multiplexed in the same reporting instance or in a TDM manner. To me, that is what “separate” means for Option 1.

I think we need to come to common understanding on this point before making an agreement.



Proposal 1-17
Proposed Agreement:
For unaligned boundaries between CSI reporting subband and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI reporting subband which overlaps with SBFD subband boundaries.
· Option 2: 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).
· Option 3: Introduce new configurations of CSI reporting subband with finer granularity to ensure aligned boundaries between CSI reporting subband and SBFD subbands.

	
	Company

	Support
	New H3C, TCL, ZTE (option2), Sony, IDC (Option2), Intel, Spreadtrum (without Option 3) , CMCC(option 2), Huawei, HiSilicon, Sharp, Ericsson (with modification) , Lenovo, Qualcomm, WILUS (Option 2), NEC (Option-2) , DOCOMO, Fujitsu, CATT, FGI (option 2) , Nokia, NSB (prefer Option 2)

	Not support
	Samsung



	Company
	Comments

	Xiaomi
	Regarding option 2, considering there is no consensus whether guard band can be used for DL reception or not, it is not suitable to preclude guard band for CSI-RS transmission. Hence we have the following modification:
· Option 2: For a CSI reporting subband which overlaps with SBFD subband boundaries, CSI report is derived based on CSI-RS resources excluding unavailable CSI-RS resources for DL reception outside DL subband(s).


	Samsung
	Similar to FL proposal 1-15, we can support the FL proposed agreement for Option 1 and 2 but not for Option 3. We do not see meaningful potential for improved TP/SE if CSI cannot be reported on a few RBs left/right of the SBFD UL SB.

	IDC
	Option 2 is sufficient (without introducing new configurations).

	Intel 
	Option 2 would be sufficient, which is well-aligned with option 2-2 in proposal 1-14. 

	vivo
	Not sure the relation with proposal 1-15. Whether the decision for Proposal 1-17 can be derived naturally based on the outcome of proposal 1-15.

	CMCC
	Can be discussed together with proposal 1-15 and the same solutions can be applied to both issues.

	Huawei, HiSilicon
	Option 2 is preferred.

	Ericsson 
	Consistent with our comments on Proposal 1-15, we don’t think it is motivated to increase the granularity of CSI reporting granularity (Option 3), so we think this option should be removed.

Regarding Option 2, this seems the most natural, but we are confused about the need for the edits from Xiaomi. The FL proposal seemed clear already

We think Option 1 is wasteful – why not use all RBs in a DL subband. We think it is better to follow analogous principle as partial RBGs for PDSCH to fully utilize all RBs.

	Moderator
	Similar as Proposal 1-15, Option 3 is removed. And we can also check whether Option 2 is agreeable.
Proposed Agreement:
For unaligned boundaries between CSI reporting subband and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI reporting subband which overlaps with SBFD subband boundaries.
· Option 2: 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).
· Option 3: Introduce new configurations of CSI reporting subband with finer granularity to ensure aligned boundaries between CSI reporting subband and SBFD subbands.


	
	



Proposal 1-18 
Proposed 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, which requires additional specification efforts.
Option 1 may 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.

	
	Company

	Support
	New H3C, xiaomi, Samsung, IDC(Option 2), Intel, ITRI , vivo, Huawei, HiSilicon, Ericsson (with modifications), Panasonic, Lenovo, NEC (with modification) , DOCOMO, CATT, CEWiT, FGI

	Not support
	Sony, Sharp



	Company
	Comments

	ZTE
	We propose to add the following for option 2:
Option 2 may decrease the transmission/reception latency.

	xiaomi
	Fine with the conclusion.

	Sony
	Why is there only conclusion for Option 1?  I think some companies want to consider Option 2.

	IDC
	We support in general Option 2, and we share similar comments as ZTE and Sony.

	Intel 
	We are also fine with the suggestion from ZTE. 
Besides, in our view, different option may be applied to different signal/channels, for DG/CG, with or without repetition, etc. 

	CMCC
	Support to add the conclusion for Option 2.

	Huawei, HiSilicon
	Both option 1 and 2 can be supported. And which one is used by be selected by scheduler.

	LG Electronics
	Generally fine with the proposal to make an agreement for the observation.
Further clarification seems necessary for option 1.

In my understanding, specification efforts for modifying the rule of dropping and/or postpone are required for option 1. 


	Sharp
	Option 1 cannot be achieved by gNB configuration or scheduling. Considering repetitions, how does it avoid allocating one transmission occasion from non-SBFD region?

	Ericsson
	Agree with Sony that the conclusions need to cover Option 2 as well. For Option 2, we don’t think it necessarily requires additional specification efforts, hence that statement can be removed. For example, consider PDSCH with repetition where the FDRA indicates the same set of RBs in the frequency domain in both SBFD and non-SBFD symbols. It seems like that would be supported without spec enhancements.

	Panasonic
	We agree with Huawei that both option 1 and 2 can be supported. 

	QC
	Generally fine with the proposal as a high-level trade-off between option 1 (SBFD only or non-SBFD only) or option 2 (across both SBFD and non-SBFD). However, as other companies pointed out, the pros of option-2 are missing in the conclusion. 
Option 2 enables gNB to leverage SBFD coverage and latency benefits, e.g UL repetition across SBFD and non-SBFD symbols improves UL coverage and improved UL duty cycle. 

	WILUS
	No specification impact should be a baseline assumption on Option 2. It’s up to gNB whether to schedule or not across SBFD symbols and non-SBFD symbols. Different FDRA, power control, and beam/spatial relations across SBFD symbols and non-SBFD symbols are next step enhancement, and motivations should be clarified.

	NEC
	For Option-1 another point to note is that Option-1 would require higher signaling overhead as compared to Option-2 for semi-static channels because in Option-1 for each physical channel that needs to be supported in SBFD as well as non-SBFD two separate full configurations would need to be provided. While for Option-2, only delta configuration change needs to be signaled to enable Tx/Rx between SBFD and non-SBFD slots

	Nokia, NSB
	As it is mentioned option 1 may increase the transmission/reception latency, we propose to add “option 2 may increase transmission/reception resource and decrease the transmission/reception latency” as it is benefit from option 2.

	Moderator
	The advantages of Option 2 are added based on the comments.

Proposed 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, which requires additional specification efforts.
Option 1 may 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 reduce the transmission/reception latency and improve coverage.




Proposal 1-19 
Proposed 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 the frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· 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.

	
	Company

	Support
	New H3C, TCL, xiaomi, Sony, IDC, Intel, ITRI, Spreadtrum (with change for Option 2), vivo, CMCC, Sharp, Ericsson, Panasonic, Lenovo, WILUS, NEC, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Samsung



	Company
	Comments

	ZTE
	We are basically fine with this proposal. 
From our perspective, we don’t think separate FDRA configuration/indications for SBFD slots and non-SBFD slots are needed due to the large overhead. 
To us, one FDRA configuration/indication plus one offset is sufficient. For example, if the UL transmission is transmitted in the UL subband and network prefers to move it to the up side of bandwidth to avoid frequency fragmentation, then an offset plus the previous FDRA indication is sufficient. 
One question to FL, is this kind of solution included in option 1-2? If no, we suggest to add another option 1-3 for this.

	Samsung
	We are somewhat concerned about the specification impact and DCI overhead associated with Option 1-1. We think that single FDRA and a configurable offset would be sufficient. Similar to ZTE comments, we should capture this explicitly under Option 1. Option 3, we should remove “postpone”. 

	IDC
	Support the proposal in general. Agree with ZTE to add the option on considering an offset value which saves the signaling overhead compared to having separated FDRA indications.

	Intel 
	Support the proposal. 
In our understanding, option 1-1 can be useful for higher-layer configured signals without DCI, e.g., CG PUSCH type-1, CSI-RS, SRS, etc. option 1-2 can be useful for DG case. Option 1-2 includes options, such as single FDRA is derived for SBFD and non-SBFD according to UL subband and UL BWP, single FDRA is derived for SBFD and non-SBFD with or without additional offset. 
For option 3, we think ‘postpone’ should be kept, considering available slot counting. 

	Spreadtrum
	For Option 2, one operation is to do exclusion the RBs that cannot be used for Tx or Rx, in addition to RM or puncture. So :
· Option 2: Perform rate matching or puncturing on the RBs or exclusion the RBs outside DL/UL subbands for DL/UL channels/signals. 


	Huawei, HiSilicon
	Different channels/signals may have different designs. We prefer to have separate discussions and focus on PUSCH and PDSCH first.
1. For PDSCH, both option 1 and 2 should be studied. 
i. For option 1, it has more flexibilities to allocate PDSCH away from UL subband to reduce UE-UE CLI.
ii. For option 2, it can be used for UEs which has less UE-UE CLI.
2. For PUSCH, Option1 and Option 3 are preferred.

	LG Electronics
	Is the intention of the proposal 1-19 to study the options for each physical channel/signal?
For example, configuration of FDRA and rate-matching can be applied for PDSCH/PUSCH, but these can’t be applied for CSI-RS, PUCCH and SRS.

	Ericsson
	Support

	Panasonic
	We also think different channels/signals may have different designs. 

	QC
	Few comments on the proposal.
· For option 1 (different FRDA), is the intention to have different start-RBs at SBFD and non-SBFD or to have both different start-RBs and different lengths (#RBs)? 
· For option 2 (RM/puncturing): concerns on RM for UL, which is new L1 behaviour. 
· For option 3: Does postponing refers to Slot being not available and UE needs to look for next available slot? 

	Nokia, NSB
	We support further study on this. There should be a rule to make it work but both the rule should consider both performance and complexity.

	Moderator
	Option 1-3 is added per ZTE and Samsung’s comments.
For the questions from Qualcomm, 1) I assume Option 1-1 has separate starting RB and number of RBs. 2) understand. 3) yes.
Proposed Agreement:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· Option 1-3: one FDRA configuration/indication and one offset
· 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.




Proposal 1-20
Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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: Drop PDCCH candidates which REGs outside DL subband(s).

	
	Company

	Support
	New H3C, TCL, ZTE, Xiaomi(with modifications), Sony, IDC, Intel , vivo, CMCC, Huawei, HiSilicon, Sharp, Panasonic(with modification) , Lenovo, Qualcomm, NEC, DOCOMO, Fujitsu, CATT, CEWiT, FGI, Nokia, NSB (with update)

	Not support
	Samsung, Spreadtrum, Ericsson



	Company
	Comments

	xiaomi
	We are OK with the proposal. We have the following comments on the listed options:
Option 1 will complicate operation on PDCCH mapping at both gNB side and UE side as additional mapping procedure for SBFD slot is needed. Actually there is no difference from introducing another CORESET for SBFD symbol.
Option 2 define rate matching or puncture for PDCCH, it is different from current PDCCH operation which is not expected.
Option 3 is actually quite similar as the current specification hence has least standard efforts. Especially we are discussing the enhancement on RMR for PDSCH, once we achieve consensus there, the following current behavior can be directly reused:
The frequency resources occupied by CORESET are indicated via a 45-bit bitmap and the granularity is 6 continuous RBs. gNB has full power to avoid overlapping between CORESET and UL subband.

TS38.213
If a UE is provided resourceBlocks and symbolsInResourceBlock in RateMatchPattern, or if the UE is additionally provided periodicityAndPattern in RateMatchPattern, the UE can determine a set of RBs in symbols of a slot that are not available for PDSCH reception as described in [6, TS 38.214]. If a PDCCH candidate in a slot is mapped to one or more REs that overlap with REs of any RB in the set of RBs in symbols of the slot, the UE does not expect to monitor the PDCCH candidate. 


Based on the above analyses, we have the following modification:

Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with unavailable RBs RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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: Drop PDCCH candidates which REGs outside DL subband(s) UE does not expect to monitor the PDCCH candidate if it is mapped to one or more Res that overlaps with unavailable REs.


	Sony
	We also need to consider interleaved and non-interleaved CCE.  If we puncture REGs in interleaved CCE we may end up with very few PDCCH candidates.  It may be beneficial to convert an interleaved CCE CORESET to a non-interleaved one to reduce the number of invalid CCEs.

	Samsung
	We think that the gNB can configure the CORESETs (and CORESET#1) flexibly as by existing Rel-15 such that there is no need to study such PDCCH enhancements for SBFD-aware UEs.

	Spreadtrum
	Agree with Samsung, CORESET and PDCCH can reuse the legacy configurations. No need to do extra operation for SBFD.

	CMCC
	Support the enhancement on CORESET. The number of CORESETs UE supporting is limited, e.g., mandatary two CORESETs in FR1, if two CORESETs are configured for normal DL slots and SBFD slots respectively, the scheduling flexibility will be reduced. 

	Huawei, HiSilicon
	For option 1, there are two alternatives
1. Option 1-1: Separate valid resources for CORESET in SBFD slots and non-SBFD slots, respectively
1. Option 1-2: One adaptive valid resource for CORESET across SBFD slots and non-SBFD slots, based on DL/UL subband configuration.
In addition, option 3 may have an issue when interleaving is used. For example, the candidate REGs may be allocated in UL subband after interleaving; it will lead reduce the number candidate REGs, thus reducing the capacities of CORESET.

	OPPO
	Due to UL subband is configure semi-statically, CORESET configuration is easy to avoid overlapping with UL subband. So reasonable CORESET configuration by implementation is enough. The benefit from spec effort is not clear. So we prefer to add 
option 4: Implementation solution to avoid CORESET overlapping with unavailable resource.

	LG Electronics
	Generally fine with the study about the CORESET.


	Ericsson
	We think that spec enhancements are not needed, and thus we do not support the proposal. There is significant flexibility the FDRA for a CORESET, hence several implementation based solutions exist: (1) gNB can avoid configuration a search space that occurs in both SBFD and non-SBFD symbols; or, (2) restrict the RB allocation to a common set of RBs that occur in both SBFD and non-SBFD symbols, e.g., restricting to single DL subband or non-contiguous allocation in 2 DL subbands.

	Panasonic
	In addition to these options, we would like to add Option 4 as follows. For option 4, search space is dropped when the associated CORESET overlaps with RBs outside DL subband(s). When search space is dropped, another search space can be used if the associated CORESET does not overlapped with RBs outside DL subband(s) and the number of BDs/CCEs does not exceed the limit. Search space dropping for PDCCH overbooking is specified in the current specification. By using search space dropping, similar functionality to option 1 can be supported without additional complexity pointed out by Xiaomi.

Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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: Drop PDCCH candidates which REGs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)

	QC
	Fine with listing options for study purpose. The suggested schemes have different pros/cons (e.g PDCCH reliability, PDCCH capacity, UE complexity, etc). 

	NEC
	We agree and support with the intention. However, these solutions are not expected to work for the case of CORESET0 which also needs to be monitored by the legacy UEs (which do not have knowledge of SBFD and hence will try to receive DCI with legacy procedure). So, additional note needs to be indicated

Note: Whether/how to address the scenario of CORESET0 and CORESETs associated with common search spaces

	FGI
	We share similar concern on Option 1 due to limited number of CORESETs supported by the UE.

	Nokia, NSB
	We are ok with the proposal. We prefer Option 1 and Option 2 (rate matching). We propose to add “Only PDCCH candidates with all resource as valid for PDCCH could be for UE blind detection”.

	Moderator
	I understand some companies do not see the need of any enhancements. Note we have ‘whether’ in the proposal.
Option 3 is updated based on comments from xiaomi and Option 4 is added based on comments from Panasonic.

Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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: DropUE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REswhich REGs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)




Proposal 1-21
Proposed Agreement:
Study whether a SBFD-aware UE is preconfigured by higher layer signalling a transmission direction to either receive or transmit in a SBFD symbol.

	
	Company

	Support
	New H3C, TCL, Spreadtrum, Sharp, CATT, Nokia, NSB

	Not support
	Xiaomi, Sony, Samsung, IDC, Intel , vivo, Huawei, HiSilicon, Ericsson, Lenovo, WILUS, NEC, Fujitsu, CEWiT, FGI



	Company
	Comments

	ZTE
	We are fine with the intention of this proposal.  However, we think clarification on “higher layer signaling” is needed. There are at least two different interpretations:
1) “higher layer signalling” refers to SPS/CG-PUSCH/CSI/PDCCH configuration etc. If there is only DL semi-static configured transmission, the symbol is for DL transmission; if there is only UL semi-static configured transmission, the symbol is for UL transmission. 
2) “higher layer signalling” refers a specific configuration that is used to indicate the DL or UL transmission direction for each symbol/slot.


	Xiaomi
	For a SBFD aware-UE, if a UL subband is configured on DL symbols, it is capable to either transmit uplink or receive downlink based on scheduling or configuration. We don’t see the necessity to introduce such kind of restriction.
If such restriction is really needed, a semi-static TDD is sufficient.

	Sony
	It isn’t clear what this proposal is for.  This seems to defeat the purpose of having SBFD if the transmission direction is semi-statically configured by the gNB and overly restrictive.

	Samsung
	This proposal is very unclear to us. If the gNB configures the SBFD-aware UE with an SBFD UL subband on an SBFD symbol, the intent is that the gNB can then either schedule UL transmission from the UE or DL reception by the UE on that symbol according to traffic and needs. If scheduling the SBFD-aware UE in one or more system-wide SBFD slots is not desired, the gNB can choose to not configure the UE with an SBFD UL subband on these symbols.

	IDC
	We have similar concerns by Xiaomi and Sony. It should be determined in a dynamic way, e.g., by a scheduling DCI, a group-common DCI, etc. If not, a semi-static TDD is sufficient.

	Intel 
	This proposal is unclear to us. We’d like to better understand the intension of restricting to one direction in a SBFD symbol.

	vivo
	Is it for RRC UL vs. RRC DL collision case? For RRC DL or UL vs. dynamic UL or DL collision, such higher layer signaling is not needed. 


	CMCC
	We are fine with the intention of this proposal to determine the link direction of a given SBFD symbol, but other solutions, e.g., scheduling DCI or L1 signalling are not precluded. 

	Huawei, HiSilicon
	In our understanding, this higher layer signaling is not required for SBFD since it is not required to determine the transmission direction of flexible symbols for dynamic TDD.

	OPPO
	“Preconfigured” is confusing. Does it mean that the transmission direction configured by higher layer signaling can be reconfigured, even overridden by dynamic? 

	LG Electronics
	Fine with the study.

	Ericsson
	If an UL subband is configured, the UE needs to be prepared to either transmit in the UL subband or receive in the DL subband (but not simultaneously). This is the nature of SBFD, and to pre-configure a direction for UEs would remove the claimed benefits of SBFD. Significant scheduling flexibility would be lost.

	Lenovo
	The proposal is unclear and needs further clarification.	

	QC
	It is better to discuss how would UE determine transmission or reception in SBFD symbols via different options. 
· Option 1: based on RRC signalling
· Option 2: based on dynamic scheduling. 

	WILUS
	The intention of the Proposal is unclear to us. If it’s to handle the collision between higher layer configured DL reception and higher layer configured UL transmission, UE behaviors can be studied without pre-configuration.

	NEC
	We think that transmission direction information can be implicitly determined by the UE based on pre-defined set of rules rather than explicit signaling. For e.g. UE monitors DL during an SBFD symbol if configured with a DL transmission or if no UL transmission is scheduled for UE during the symbol. We can further discuss how to handle the collision scenarios for more clarity but motivation of explicit signaling is not sufficient.

	DOCOMO
	We feel the intention of configuring/dynamically indicating direction in a SBFD symbol is to handle DL and UL collision in the symbol (e.g. collision cases in section 3.1.3)?

	Fujitsu
	We don’t understand the intention of this proposal. Is it related to the flexible subband?

	CEWiT
	The intention of this proposal is not clear. Why are we restricting to only “higher layer signalling” for  setting a transmission direction to either receive or transmit in a SBFD symbol?

	FGI
	The benefit of restricting one transmission direction is not clear.

	Moderator
	It seems that majority companies do not think a UE is preconfigured with a transmission direction. The proposal is updated as follows.
Proposed Agreement:
Study whether a A SBFD-aware UE is not preconfigured by higher layer signalling a transmission direction to either receive or transmit in a SBFD symbol.




Proposal 1-22 
Proposed Agreement:
SBFD-aware UE does not expect to be dynamically scheduled UL transmission in UL subband and DL reception in DL subband(s) in the same SBFD symbol.
· FFS the case that the time between UL transmission and DL reception is less than Tx-Rx or Rx-Tx switching time

	
	Company

	Support
	New H3C, TCL, CMCC, Huawei, HiSilicon,OPPO, Qualcomm, WILUS, NEC, CATT, CEWiT, FGI

	Not support
	Xiaomi, Sony, Samsung, IDC, ITRI, LG Electronics, Sharp, Ericsson, Nokia, NSB



	Company
	Comments

	ZTE
	We see some benefits to support collision handling for dynamic DL and dynamic UL especially in case of different priorities. But it this proposal is the majority view, we can go with this proposal. 


	Xiaomi
	Theoretically, gNB has full power to avoid collision between dynamic DL and dynamic UL on the same symbol. Therefore, it may be a reasonable hypothesis that UE doesn’t expect gNB dynamically schedules uplink and downlink at the same time. On the other hand, dynamic downlink channel and dynamic uplink channel may have different priorities, i.e. one is associated with eMBB while the other is associated with URLLC. gNB may firstly schedule a PUSCH or PDSCH carrying eMBB traffic and later schedule a PDSCH or PUSCH carrying URLLC on the same symbol. In this sense, it make sense to consider collision between dynamic downlink and dynamic uplink with different priority respectively.

	Sony
	This is overly restrictive and unclear what the benefit is for.  It also seems to defeat the purpose of SBFD.  

	Samsung
	We don’t think a Rel-18 SID agreement is needed for that. SBFD-aware UEs as by SID mandate are HD like the legacy TDD UEs. If needed, such a collision / error case or need to update the existing 38.213 Section 11 should be discussed during the WID stage. 

	IDC
	To allow flexible scheduling and reduce scheduling complexity, discussions on collision handling seem to be better and desirable, which are not urgent and can be discussed in WI phase.

	Intel 
	We’d like to clarify, whether the dynamic scheduled UL transmission/DL reception includes the case for repetition, multi-PDSCH/PUSCH, TBoMS ? 

	vivo
	Is the FFS for back-to-back scheduling that the DL and UL is not in the same SBFD symbol, but in adjacent symbols?  
In addition, any reason for the FFS given the collison is caused by dynamic scheduling, gNB should ensure the transition time?

	LG Electronics
	Seems not necessary to make an agreement on the issue of the dynamic scheduling for both directions. 
gNB may not provide this kind of scheduling information to the SBFD-aware UE. 

	Sharp
	Note is about Tx-Rx switching. However, the main bullet is for Tx-Rx collision in one symbol. Note should be removed.

	Ericsson
	Why is this proposal needed? According to the SID, the scope of the SI is HD UEs, so it would be an error case if the gNB scheduled the UE to simultaneously transmit and receive.

	Lenovo
	Collision handling in the case of UL transmission in UL subband and DL reception in DL subband(s) in the same SBFD symbol should be studied. 

	QC
	This scenario should be an error case and avoided by gNB scheduling.  

	DOCOMO
	Fine with the principle, but we share similar view as Intel that the case of repetition, multi-PDSCH/PUSCH, TBoMS should be clarified.

	Nokia, NSB
	We do not think there should always be a strong limitation. It is beneficial to also study the case in which dynamically scheduled DL and UL have different priorities, therefore we do not support the proposal. 



Proposal 1-23
Proposed Agreement:
SBFD-aware UEs may be configured with UL transmission in UL subband and DL reception in DL subband(s) in the same SBFD symbol.
· FFS how to handle such collision case
· FFS the case that the time between UL transmission and DL reception is less than Tx-Rx or Rx-Tx switching time
· Configured UL transmissions at least include CG PUSCH, configured PUCCH/SRS
· Configured DL receptions at least include PDCCH, SPS PDSCH, configured CSI-RS

	
	Company

	Support
	New H3C, TCL, ZTE, xiaomi, Sony, IDC, Intel, ITRI, CMCC, Huawei, HiSilicon, Sharp, Lenovo, Qualcomm, WILUS, NEC, DOCOMO, CATT, CEWiT, FGI, Nokia, NSB

	Not support
	Samsung, Ericsson



	Company
	Comments

	Samsung
	We don’t think a Rel-18 SID agreement is needed. We consider this WID-level signaling discussions.

	Intel 
	We think high-level discussion can be pursued in SI, while details on the rule to determine the prioritization  is to be discussed in WI. 

	vivo
	Same clarification as for dynamic case in proposal 1-23 for the transition time


	OPPO
	The collision in proposal can be avoided by reasonable gNB configuration.

	LG Electronics
	Fine with the study.
In my understanding, the intention of  the proposal 1-23 is to study the case of collision between configure UL(/DL) and DL/UL. 


	Ericsson
	We don’t support defining precise collision handling rules in SI phase. This can be left for WI phase. It is sufficient to identify collisions that can potentially happen, but not to define rules.



Proposal 1-24
Proposed Agreement:
For a SBFD-aware UE, if a configured transmission/reception in UL/DL subband(s) collides with a scheduled reception/transmission in DL/UL subband(s) in the same SBFD symbol, scheduled reception/transmission is prioritized. 
· FFS the case that the time between UL transmission and DL reception is less than Tx-Rx or Rx-Tx switching time
· Configured UL transmissions at least include CG PUSCH, configured PUCCH/SRS
· Configured DL receptions at least include PDCCH, SPS PDSCH, configured CSI-RS

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, IDC, ITRI, CMCC, Huawei, HiSilicon,OPPO, Sharp Lenovo (with additional FFS modification), Qualcomm, NEC, DOCOMO, CATT, CEWiT, FGI

	Not support
	Xiaomi, Samsung, Ericsson, Nokia, NSB



	Company
	Comments

	xiaomi
	It is too arbitrary to assume that dynamic scheduling must have high priority once direction collision occurs. There is a possibility that the dynamic channel and the semi-static channel may have different priorities in nature. For example, gNB schedules a PUSCH with R=4 while the SPS periodicity equates two, which can be explained in Error: Reference source not found. On slot#0, SPS PDSCH collides with PUSCH repetition. If SPS PDSCH is configured with a high priority, i.e. its harq-CodebookID points to the HARQ codebook with high priority, it is hard to say the dynamic PUSCH should be prioritized.
[image: ]

	Samsung
	Similar to the other FL proposal on collision handling, we don’t think a Rel-18 SID agreement is needed. We consider this WID-level signaling discussions.

	IDC
	We support the proposal in general, but we are open for further discussions in details.

	LG Electronics
	Clarification  between proposal 1-23 and proposal 1-24  seems necessary.

	Ericsson
	We don’t support defining precise collision handling rules in SI phase. This can be left for WI phase. It is sufficient to identify collisions that can potentially happen, but not to define rules.

	Lenovo
	Generally, ok with the scheduled reception/transmission having higher priority. But the priority also depends on the time gap between the scheduled reception in the DL subband and the configured transmission in the UL subband. So, need to the following FFS:
FFS whether the priority depends on the time gap between the scheduled reception in the DL subband and the configured transmission in the UL subband.

	QC
	Dynamic scheduling should be prioritized over semi-static configuration. 

	WILUS
	We are generally fine with the proposal. 
Regarding that collision occurs in symbol-level (not RE-level), enhancement can be studied in addition to prioritize scheduled Rx/Tx. For example, configured PUSCH can be rate-matched around symbols colliding with scheduled DL signal/channel to guarantee both DL Rx and UL Tx at least in different symbols.

	Nokia, NSB
	We have same view as Ericsson that we define detail collision rule in WI phase.



Proposal 1-25 
Proposed Agreement:
Support PRACH and Msg3 transmissions in UL subband for UEs can potentially reduce the latency of random access, reduce the collision probability, improve the coverage of PRACH and Msg3 and avoid the UL resource fragmentation in full UL symbols.
In order to support PRACH and Msg3 transmissions in UL subband for SBFD aware UEs in RRC_IDLE and RRC_INACTIVE states, SBFD time and frequency locations need to be configured in SIB.
Further study potential issues to support PRACH and Msg3 transmissions in UL subband and solutions to resolve the issues if any.

	
	Company

	Support
	New H3C, TCL, ZTE, Sony, Samsung, IDC, Intel, , Huawei, HiSilicon, LG Electronics, Sharp, Qualcomm, WILUS, NEC, DOCOMO, CATT, Nokia, NSB

	Not support
	Vivo, Ericsson, Fujitsu



	Company
	Comments

	Xiaomi
	It is too weak to be an agreement. We don’t think we need such an intermediate agreement. Instead, we can directly discuss the solutions for RRC_IDLE and RRC_INACTIVE state.

	IDC
	Support in principle the proposal for latency reduction benefits by indicating the SBFD time and frequency configuration during initial access (e.g., via SIB) and to transmit PRACH and Msg3 in UL subband of SBFD symbols.

	vivo
	Support PRACH and Msg3 transmissions in UL subband may be beneficial, but it incurs huge specification impacts for RO validation, SSB-to-RO association, co-existence with legacy UEs and SBFD non-aware UEs. High priority should be given to RRC connected mode UEs. 
So, the study to support PRACH and Msg3 transmissions in UL subband should be deprioritized in Rel-18 SI.

	CMCC
	We are fine to study the support PRACH and Msg3 transmissions in UL subband. BUT in addition to the SBFD time and frequency locations signalling issue, the inter-UE CLI handling should also be considered, for example, if RO is allowed to be configured in SBFD symbols, when the aggressor UE transmits PRACH, the inter-UE inter-subband CLI will impact the DL reception of the victim UE. For contention-base RACH, due to the uncertainty of UE transmitting PRACH, it is hard or not possible for gNB to mitigate the inter-UE inter-subband CLI. But for contention-free RACH, the PRACH transmission is controlled by gNB and the inter-UE inter-subband CLI can be avoided and mitigated by gNB’s proper scheduling. 

	OPPO
	Uncertain PRACH and Msg3 transmissions in UL subband wastes UL resource and also impacts DL scheduling from gNB, e.g. gNB may reduce DL scheduling in SBFD symbol and increase DL latency.
In addition, the number of Rx antenna in SBFD symbol may be smaller than the number of Rx antenna in non-SBFD symbol,PRACH and Msg3 coverage will decrease and the failure number of initial access will increase, which also increases initial access latency.
 Lastly, more collision cases, e.g. Collision  with PRACH/Msg3 needs to be considered in P1-22,P1-23,P1-24

	LG Electronics
	Fine with the proposal.

	Ericsson
	We have strong concern on this proposal. We don’t agree to support SBFD operation for UEs in IDLE/INACTIVE mode, and making an agreement to support this in SI is improper. This can be seen by the final bullet in the proposal which says study potential issues and solutions to resolve them. It is backwards to agree to support something, and then study the issues. We don’t agree that latency during initial access is a bottleneck, furthermore, there are no requirements on initial access latency to start with. We also don’t agree that there is a RACH capacity issue to solve. The primary focus of the study item should be UEs in CONNECTED mode; we think that handling IDLE/INACTIVE mode can and should be deprioritized.

	Fujitsu
	We have same views with vivo and Ericsson that there are critical issues to support PRACH Msg3 transmission in SBFD symbols on RRC_IDLE and RRC_INACTIVE states. The gNB cannot expect the timing when an SBFD UE transmits the PRACH in those state, consequently the gNB will be suffering to control the CLI.



3.3. [Closed] 2nd round discussion
Proposal 1-1a
Proposed Agreement:
Endorse the text proposal in R1-2303639 with the following update.
	6.1.1.3	SBFD operation in symbols configured as flexible in TDD-UL-DL-ConfigCommon
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, the following optionsalternatives are studied for SBFD aware UEs,
OptionAlt 1: 
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
· FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol
OptionAlt 2: 
· UL transmissions within UL subband are allowed in the symbol
· The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same
· FFS: SBFD aware UE behaviours
· FFS: Whether or not signalling of guardband(s) is needed
· FFS: Whether or not the symbol can be converted to a DL-only symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol




	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, xiaomi, CMCC, Sony, IDC, Samsung, ITRI, Intel, TCL,OPPO, Huawei, HiSilicon, CEWiT, Panasonic, Qualcomm, Sharp, Nokia, NSB, Ericsson, Fujitsu, WILUS, CATT, LGE

	Not support
	



	Company
	Comments

	Moderator
	Based on the feedback in the 1st round discussions, the TP is generally fine with companies. Please check my feedback to the comments provided in the 1st round in the table under Proposal 1-1. 
An update is proposed to change option to alternative to avoid confusion since there are two “Option 1” and “Option 2” in the same section.

	Ericsson 2
	Support Proposal 1-1a

	LG
	Support Proposal 1-1a

	
	

	
	



Proposal 1-3a
Version 1:
Proposed Agreement:
Study whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot, and whether UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures

Version 2:
Proposed Agreement:
SBFD aware UE does not expect to be dynamically scheduled with a physical channel/signal without repetition that is mapped to SBFD and non-SBFD symbols within a slot.
UE drops a physical channel/signal configured by higher layer or scheduled with repetition that is mapped to SBFD and non-SBFD symbols within a slot.

	
	
	Company

	Version 1
	Support/can live with it
	New H3C, ZTE, vivo (clarification), DOCOMO, CMCC, Sony, IDC, Samsung, ITRI, Intel (2nd preference), TCL, CEWiT, Lenovo, Sharp, Nokia, NSB(with update), Ericsson, Fujitsu, CATT

	
	Not support
	NEC Xiaomi, Qualcomm

	Version 2
	Support/can live with it
	NEC Xiaomi, Intel (1st  preference),OPPO, Huawei, HiSilicon, Qualcomm, Sharp, Spreadtrum, CATT, LGE

	
	Not support
	Samsung, Ericsson



	Company
	Comments

	Moderator
	Please check my comments provided in the table under Proposal 1-3. 
I provided two versions of the proposal since several companies do not see benefit for mapping a physical channel across different symbol types and thus proposed to not support. Meanwhile, for those companies, I would appreciate if you can also be flexible if majority companies prefer version 1.

	ZTE
	If a SBFD UE does not expect to be dynamically scheduled with a physical channel/signal without repetition that is mapped to SBFD and non-SBFD symbols within a slot, then the scheduling will be too restrictive. 
For example, if the SSB is transmitted in symbol#2, #3, #4 and #5 and these SSB symbol are configured as non-SBFD symbol. If the other symbols in this slot are SBFD symbol, this will cause time domain resource fragmentation.
For another example, in the S slot, if the symbol #10 – symbol#13 is UL-only symbol while the other symbols in the S slot are configured as SBFD symbol. Without supporting one transmission occasion across SBFD symbol and non-SBFD symbol (UL only symbol), the scheduling in the SBFD symbols may be restrictive.

	vivo
	For version 1, is it correct understanding that the first half sentence of the main bullet is from gNB perspective and the 2nd half sentence starting with “and whether UE can transmit/receive” is from the UE perspective? In addition, the “UE” includes both SBFD aware and SBFD non-ware UE? 
Since the SBFD operation is transparent for legacy UE, we did not see the issue at least for legacy UE (and SBFD-aware UE) to receive the a PDSCH occasion crossing both SBFD and non-SBFD symbols within one slot and the PDSCH is always in RBs configured as DL. We can further study the feasibility before we go to version 2.    

	NEC
	Presence of guard time and/or interruption within the transmission to support version-1 clearly makes this option undesirable and really complex as it requires careful gNB and UE RF constraints. Given the time available for SI phase, we would prefer to keep the discussion simple and support version-2.

	Xiaomi
	We don’t see the necessity of further studying a transmission/reception occasion across SBFD symbols and non-SBFD symbols within a slot, considering the quite limit benefits, if any, and the complexity as mentioned in version 1.
Regarding to the two examples from ZTE, we have different understanding:
For SSB case, there is no agreement saying UL subband cannot be configured on SSB symbol. Actually we see many companies supports UL subband configuration on SSB symbols to exploit the benefits of SBFD. Even UL operation is not allowed on SSB symbols, e.g. either not allowing UL subband configuration or not allowing transmission on the UL subband overlaps with SSB in time domain, there are several ways to avoid any restriction on scheduling, e.g. gNB don’t configure UL subband on SSB slot. I believe it is possible which depends on the time location signaling design of course.
For S slot case, first of all special slot is typically configured for DL-to-UL switching. Hence the number of S slot within a TDD period is quite few, typically 1 for example. It should not be an issue to schedule a PUSCH/PDSCH on either SBFD symbol or non-SBFD symbol within such slot. 
Most importantly, the guard period in a special slot has be present as there are non-SBFD aware UE in the system. In the other words, the transmission/reception across SBFD symbol and UL symbol is not possible because the existence of GAP between the legacy DL region and UL region.

	CMCC
	We support to further study this issue considering the aspects before we jump into a conclusion to not support it. If we go to version 2, there will be much scheduling restriction as ZTE’s comments. We disagree with Xiaomi’s comment about “the transmission/reception across SBFD symbol and UL symbol is not possible because the existence of GAP between the legacy DL region and UL region”, whether the switching time is needed or not is up to gNB’s antenna configuration For example, in the SBFD antenna configuration Option-2 (Method 2-1) and SBFD antenna configuration Option-3 (Method 3-1), gNB doesn’t need to change the connection between Tx/Rx chain and panel groups between DL/UL and SBFD symbols which may not introduce the DL/UL/SBFD switching time. This is also one of the study aspects in version 1.
In addition, we also think the clarification from vivo is valid to be discussed.

	Sony
	We think the following scenarios are worth considering:

1) DL & UL Transmissions across SBFD & non-SBFD symbols that are within the RBs configured for DL & UL respectively.   No issue with phase discontinuity and the argument about changes in power isn’t a big issue given that the channel would experience changes in power within a transmission due to fast fading anyway.
2) At least UL transmissions interrupted by DL/FL RBs can be considered.  Bear in mind that UL transmission with interruptions is already supported in Rel-16, i.e., PUSCH Repetition Type B for URLLC where the PUSCH is segmented. If a Rel-16 UE can manage such transmission, we do not see why a Rel-18 UE cannot manage it.


	IDC
	Support Version 1. We share similar views as ZTE and CMCC. 
There might be two different scenarios in relation to Version 1:
Scenario 1. UE is configured with DL (or UL) based on non-SBFD resource where it is compatible with SBFD DL/UL subbands. That is, the UE can receive (or transmit) in both non-SBFD and SBFD symbols with no interruption.
Scenario 2. UE is configured with DL (or UL) based on non-SBFD resource where it overlaps with SBFD UL/DL subbands. That is, the UE cannot continue to receive (or transmit) in both non-SBFD and SBFD symbols and there would be interruptions. For this case, either the UE can be configured with an offset to be used in SBFD symbols to make it compatible, or at worst case the UE drops the reception (or transmission) which needs further discussions.

	Samsung
	We agree with CMCC’s technical comments. We also prefer to study SBFD operation across non-SBFD/SBFD symbols within a slot. 

From the UE perspective, we want to avoid any L1 symbol/RE-level processing design impacts for PDSCH/PUSCH/PUCCH from SBFD. UE-side channel estimation in the SBFD DL subband should remain the same. This implies that the UE can then support transmission/reception of an occasion mapped to non-SBFD/SBFD symbols based on the same DL EPREs and same QCL assumptions for these symbols. In the UL, additional constraints exist, i.e., UL transmit power control and UE transmit timing. For some gNB-side SBFD antenna configuration options, this will not be possible. For the important SBFD antenna configuration options 2 (2-1) or 3 (3-1), it is in principle possible, therefore should be studied. 

	Intel 
	Our preference is to not allow UE to transmit or receive in an occasion if the occasion maps to both SBFD and non-SBFD symbols. The reason is well-listed in version 1, including phase dis-continuity, interruption/guard time, different power control, different UL timing, different QCL, different proper MCS caused by different interference, channel estimation, frequency resource mapping, etc. Though some aspect may be semi-statically determined, e.g., antenna configuration at gNB side, some aspect is dynamic, e.g., proper QCL/MCS/power with consideration of variable CLI source. Thus, allowing the mapping to both SBFD and non-SBFD symbol is still quite challenging . So we don’t prefer mapping across different symbol types. 
For version 2, 1st sentence is for the case with signal occasion, which includes DG case without repetition, without TBoMS, without Multi-PDSCH/PUSCH scheduling, 2nd sentence is for the case with multiple occasions, which includes DG case with repetition, with TBoMS, with Multi-PDSCH/PUSCH scheduling and CG case. So, we suggest to revise the wording for version 2 as below: 
SBFD aware UE does not expect to be dynamically scheduled with a physical channel/signal without repetitions or TBoMS or multi-PDSCH/PUSCH that is mapped to SBFD and non-SBFD symbols within a slot.
UE drops a physical channel/signal occasion configured by higher layer or scheduled with repetitions or TBoMS or multi-PDSCH/PUSCH that is mapped to SBFD and non-SBFD symbols within a slot.

If most companies need more time to study the impact listed under version 1, we can be live with version 1. 

	TCL
	We share similar views with the majority group and see several benefits of the transmission/reception of a physical channel in both SBFD and non SBFD symbols. In addition, Version 1 of the proposal satisfies the main objective of Rel-18 SID in terms of providing more opportunities to an UL UE to perform transmission in both SBFD and non SBFD symbols. 
Restricting transmission/reception of a physical channel to only SBFD or only non-SBFD symbols may limit the scheduling of the UL UE as pointed out by ZTE, CMCC and Samsung, and it goes against the objective of SID.   

	OPPO
	We prefer to version 2 to avoid too complex design.
For version 1, the scheduling restriction to avoid crossing SBFD (DL symbol with UL subband) and non-SBFD (UL symbol) is similar as scheduling restriction to avoid crossing DL symbol and UL symbol. The later is already in TDD configuration and it can be performed by gNB well without any issue.
In addition, To support transmission/reception crossing SBFD and non-SBFD, All issues discussed in topic of crossing SBFD and non-SBFD symbol in different slots will be mentioned. Except link adaptation and channel estimation, at least frequency resource allocation, hopping, TBS determination and power control needs also to be discussed. We are not clear the benefit from so complex design and implementation. If we go to version 1, we’d better have a complete picture on complexity rather than “other”, it may mislead our decision.

	Huawei, HiSilicon
	We are generally supportive of the direction of version 2. But there may be some issues which needs further discussion:
1. Regarding SBFD operations on SSB symbols, we have not agreed whether it is allowed or not. Regardless of this, it is not clear whether SSB symbols are to SBFD symbols or non-SBFD symbols 
1. In one understanding, SBFD symbols are the symbols which are configured with both DL and UL (or flexible) subband. In this case, SSB symbols should be SBFD symbols if UL subband can be configured on SSB symbols. 
2. Alternatively, SBFD symbols are the symbols support SBFD operation. In this case, SSB symbols are non-SBFD symbols if SSB symbols cannot support SBFD operation although UL subband is configured in SSB symbols.
2. Regarding to “UE drops a physical channel/signal scheduled with repetition that is mapped to SBFD and non-SBFD symbols within a slot,” we suggest to clarify whether UE drops the whole repetitions or UE drops only one repetition mapped to SBFD and non-SBFD symbols.

	QC
	As commented earlier, we fail to see benefits of mapping a channel or a signal across SBFD and non-SBFD symbols. Based on the conclusion in latest GTW session, a slot with both SBFD and non-SBFD is motivated for special slot where guard symbols between DL and UL symbols. In addition, there are the multiple constraints and limitation that makes this feature impracticable 
1) Switching period/gap and which to leads to disruption/discontinuity of transmission and reception.
2) Maintaining QCL and phase continuity of DL transmission or UL reception given the disruption and possible different power, timing and # ports. 
3) Complexity on both UE/gNB side.


	Nokia, NSB
	We support the study (version 1). The proposed agreement lists aspects to be studied, and the decision on whether to support transmission/ reception occasion mapped to SBFD and non-SBFD can be taken after the companies discuss these aspects. 

For vision 1, we proposed to also add the benefit of this type of mapping:
Study whether the transmission/reception occasion of a physical channel/signal can be mapped to SBFD and non-SBFD symbols within a slot, and whether UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits 
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures


	Ericsson 2
	We think the study points in Version 1 are important to address, irrespective of whether transmission/receptions are allowed across SBFD/non-SBFD symbols. Hence, we think we should not jump to Version 2 at this point.

	Spreadtrum
	We do not support a physical channel/signal can be mapped to SBFD and non-SBFD symbols due to the reasons listed in version 1.
· First, timing advance for CLI handling in SBFD operation 
· Second, DL-UL switching
· Third, some enhancements were agreed for SBFD regions, such as different frequency resource, time domain resource, power control, and spatial domain. 

	Moderator
	Based on the feedback, more companies prefer version 1 so moderator would like to propose to go with version 1.
Regarding vivo’s question, the intention is from UE perspective and it is true that only SBFD-aware UE should be considered since SBFD operation is transparent for non-SBFD aware UE. Several companies mentioned potential benefits to support a physical channel/signal to be mapped to SBFD and non-SBFD symbols so a sub-bullet is added as per Nokia’s suggestion. The updated proposal is as follows. I understand some companies still prefer version 2 but I would encourage companies to be flexible for the sake of progress.
Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures




Proposal 1-4a
Proposed Agreement:
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within period(s) configured by TDD-UL-DL-ConfigCommon is the baseline.
· If two TDD UL-DL pattern(s) are provided, the SBFD subband time locations are separately configured within the period of each TDD UL-DL pattern. 
·  FFS whether additional periodicity can be configured.

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, CMCC, Sony, IDC, ITRI,OPPO, Huawei, HiSilicon, CEWiT, Panasonic, Qualcomm, Sharp, Ericsson (with update), Fujitsu, Spreadtrum, CATT, LG

	Not support
	Samsung, Intel, Nokia, NSB 



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-4. 

	ZTE
	We raised two issues in the 1st round of discussion. The 2nd issue has been addressed by the newly red sub-bullet. However, the 1st issue is still not clear. We would like to hear other companies’ views on this issue.
 
Issue#1: How to handle SSB with longer periodicity. For example, if the periodicity of SSB is 20ms and the periodicity for SBFD is 5ms (equal to the periodicity to the TDD pattern), due to the misalignment of periodicity of SSB and SBFD, does it mean that network has to keep the symbols unavailable for SBFD even if the SSB is not transmitted in these symbols?


	NEC
	We have similar view with ZTE as we also raised the same issue in round-1 and it should be captured in the proposed agreement.

	Xiaomi
	Thanks for the update and the newly added bullet address our confusion on how the UL subband fit into TDD period.

On the other hand, there may be no common TDD configuration at all, what is the thinking for this case. Instead, we think a unified solution can be adopted here, for example, SBFD is always configured within 20 ms periodicity. The reason is that any TDD configuration or combination has to be divided by 20 ms. Hence a fixed period as 20 ms can be applied to any kind of TDD configuration.

Furthermore, we also agree with the online comments that the detail signaling design is a kind of WI work. We are also fine to leave it to WI.

	CMCC
	ZTE’s comment is valid, we can add an FFS like,
FFS whether support different SBFD subband time locations configurations within different periods with the same period length

	Samsung
	See our Round 1 comments on FL proposal 1-4.

	Lenovo
	We are generally ok, but think this is a WI-level detail. 

	QC
	Regarding ZTE’s comment on misalignment between SSB and SBFD periodicities, we think that SBFD symbols can be configured in SSB symbols. Whether SBFD operation is carried out or not is a separate discussion. 

	Nokia, NSB
	We maintain our view from the 1st round of discussions. The aspect of the SSB periodicity and the period configured in TDD-UL-DL-ConfigCommon has not been addressed. We do not support the conclusion before the agreement on whether SBFD operation is allowed or not in SSB symbols. As mentioned by other companies, this can be discussed in detail in the WI phase. 

	Ericsson 2
	As we mentioned in the first round, we support the direction of the proposal, but we also think it is a WI detail.

To answer ZTE’s question, one motivation for allowing an UL subband to be configured in SSB symbols is exactly the scenario you point out, i.e., TDD period < SSB period. Whether or not UL can actually be transmitted in the UL subband in an SSB symbol is a separate discussion.

As a compromise, the following update could be helpful for progress during the remainder of the SI:

Proposed Agreement:
For semi-static configuration of subband time locations for SBFD operation, for the purposes of discussion in the study item, it is agreed that explicit configuration of SBFD subband time locations within period(s) configured by TDD-UL-DL-ConfigCommon is the baseline.
· If two TDD UL-DL pattern(s) are provided, the SBFD subband time locations are separately configured within the period of each TDD UL-DL pattern. 
·  FFS whether additional periodicity can be configured.


	Moderator
	Still several companies commented that it is WI detail. Let’s stop the discussion during SI.



Proposal 1-8b
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, CMCC, Sony, IDC, ITRI, Intel, TCL, Huawei, HiSilicon, CEWiT, Lenovo, Panasonic, Qualcomm, Sharp, Nokia, NSB, Ericsson (2nd preference), Fujitsu, WILUS, CATT, LGE

	Not support
	Samsung, Ericsson (1st preference) , Spreadtrum



	Company
	Comments

	Moderator
	The main comments during 1st round and online discussions are: 1) the signalling design details should be discussed after we conclude whether dynamic SBFD is supported/dynamic SBFD provides performance gains; 2) It does not need to be discussed during SI phase. 
While we can continue refining the proposal, companies are encouraged to share your views on whether/when such discussions are needed during SI.

	New H3C
	Minor change is as follows:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol/flexible or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.


	ZTE
	We think it is good to have some high-level options during the SI phase for further down-selection during the WI phase. Otherwise, companies may have to repeat the discussion in WI phase again. 

	vivo
	We understand this proposal is about signaling details. But it is expected that the conclusion on whether to support dynamic SBFD is not easy and quick to be made. Then, this proposal is good for company to study further and understand the potential impact to support dynamic-SBFD. To address company’s concern, we can also add a note “Whether dynamic-SBFD will be supported/recommended will be discussed separately”.
For the proposal, we are fine in principle since it is the full list, but we also have similar question as Xiaomi on how to convert the SBFD symbol to full DL/UL symbol without ambiguity. 

	Xiaomi
	We raise two questions during online and also in the previous discussion. Regarding the response from HW, the flexible subband is defined in frequency domain and hence is more flexible than legacy flexible symbol as it can convert partial RBs instead of the entire symbol. We agree. But still the functionality is same as flexible symbol, which means the RBs can be indicated as DL, or UL per scheduling or configuration. We are also wondering whether flexible subband can be applied to DL symbol?

The second question is how option 2-2 works. We want to hear views from companies as we don’t think it is workable because of the following reasons:
What is the UE behavior if a DL RBG partially overlaps with UL subband
· Case#1: UE only use the RBs not overlapping with UL subband for DL reception
· Case#2: UE can use the RBs overlapping with UL subband for DL reception

Our preference is option 2-1 and option 3.

	CMCC
	We support to give the high-level guidance and potential down-selection in SI phase. 

	Sony
	Since the TR is going to list the things that we did not study but considered as options and alternatives, then we do not see why we cannot have a list of potential methods to support dynamic SBFD.

	IDC
	We also support to capture these identified options as a part of the study outcome, so that it can be further down-selected in the WI phase, avoiding repeated discussions again.

	Samsung
	As we commented in Round 1, identifying signaling design options should come after the benefits of dynamic SBFD operation are quantified and after the group concludes which scheduling options are meaningful to be supported. 
For later discussions, it should be considered to simplify Option 2 to “dynamic grant -based” and Option 3 to “group-common DCI based”. For Option 2, the simplest way to assign the transmission direction on a symbol/slot is still like in Rel-15 NR: as by received DL/UL grant using existing DCI formats “as is”. Proposals such as Option 2-1 are specific WID-level design proposals adding SBFD-specific signaling to the DCI. Need/benefit/design impact should be considered in the WID.

	Intel 
	Ideally, we can first decide whether to support dynamic SBFD and then discuss how to support it. But if it is quite challenging to make the decision quickly.  The performance is under evaluation, some companies showed quite obvious gain while some companies showed relatively small gain. The group would continue evaluation. Meanwhile, it would be reasonable to also have discussion on how to support dynamic SBFD which is also helpful to decide whether support dynamic SBFD with full picture. In our view, this is necessary towards a clear understanding of the potential impact to gNB/UE/specs, and especially regarding impact to gNB complexity, which could depend on the approach used to support dynamic SBFD.
To avoid discussions on specific signalling methods, we suggest to simplify the options as below.

Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.


	TCL 
	We generally support this proposal and its signaling details. However, we share similar views with intel regarding making the decision first whether we support dynamic SBFD or not. In addition, according to our observation we found several definitions of dynamic SBFD in many companies TDocs, however there is no agreement yet about the definition of dynamic SBFD. In our view, we can first agree on the definition and whether to support dynamic SBFD, and then go into the signaling details. 

	OPPO
	We prefer to give the high-level guidance and clarify the benefits and complexity of dynamic SBFD operation.
In addition , dynamic SFI is already in spec. Dynamic SFI can be reused directly to support dynamic SBFD, especially flexible symbol with UL subband converting to full-DL/full-UL.So Dynamic SFI can be a baseline for evaluation and procedure design.

	QC
	We are generally fine with listing the three options, although we don’t support some options. It is a study item at the end of the day. 
We can take this agreement as conclusion on possible candidate signalling mechanics of dynamic SBFD, if adopted. Whether dynamic SBFD is adopted or not, is a separate discussion. 

	Nokia, NSB
	We support the modified proposal.

	Ericsson 2
	As we stated in the first round and on-line, we don’t think it is necessary to go into signaling details while we are still discussing the potential merits of dSBFD. We don’t see much benefit of listing a few options on signaling design – it’s not like this would save us much time in the WI, especially since by then the scope may be narrower anyway.

Hence, our first preference is that this proposal is not needed.

Our 2nd preference, and only if there is a strong majority, is to list very high level options. Intel’s suggestion to remove the sub-options of Option 2. Is good. For Option 1, we haven’t even discussed what a flexible sub-band is, hence this needs to be highlighted in the proposal. Furthermore, none of the prior agreements on dynamic SBFD include conversion to a flexible symbol, hence we wish to remove “flexible” from Option 3.

If we must go with an agreement we suggest the following on-top of Intel’s version:

Study the following options for dynamic SBFD
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission (where definition of a flexible subband does not yet exist).
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion

	Spreadtrum
	Same reason as round 1: Evaluation is still on going, performance gain is not clear; detail signaling is WI work.  

	LGE
	In the end, we don’t support option 1 (flexible bandwidth) since it is not an general approach to support dynamic SBFD



Proposal 1-9a
Proposed Agreement:
An UL subband can be configured in SSB symbols.
· FFS whether SBFD-aware UE can transmit UL in UL subband or can only receive DL in SSB symbols.

	
	Company

	Support
	New H3C, ZTE, NEC, xiaomi, Sony, IDC, ITRI, Huawei, HiSilicon, CEWiT, Lenovo (main bullet), Panasonic, Qualcomm, Sharp, Ericsson (with Samsung’s revision), Fujitsu, WILUS, CATT, LGE

	Not support
	CMCC, Samsung (modified wording proposed), TCL, Nokia, NSB



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-9. 

	vivo
	We are fine with the main bullet. 
About the FFS, it is more general to change as “FFS SBFD-aware UE behavior”  

	CMCC
	We don’t understand why UL subband is needed if SBFD-aware UE can only receive DL in SSB symbols.

	Sony
	If UL subband cannot have SSB and we do not want SBFD & non-SBFD in a slot, then the objectives of reducing latency and increasing UL capacity using SBFD are just pipe dreams as there will be very few opportunities where SBFD can occur.

	Samsung
	Agree with CMCC comments. Modified proposed wording:
The SBFD UL subband can be configured on an SSB symbol where the SS/PBCH block in frequency-domain is located outside the SBFD UL subband
· FFS when and/or under which conditions the SBFD-aware UE transmits in the SBFD UL subband or receives on the symbol

	Intel 
	Similar with CMCC’s comment, we’d like to understand the intension of this proposal.
If a UL subband can be configured in SSB symbols but if finally the UL subband configured in the SSB symbols is not allowed for UL transmission, is the benefit of allowing such configuration only to provide flexibility for configuration at gNB side ?  i.e., gNB does not need to carefully design the SBFD time domain pattern to avoid overlapping with SSB symbol? The CLI issue and degradation of SBFD performance due to a smaller number of symbols for SBFD operation listed under proposal 1-9 still exists

	OPPO
	The concern on UE-to-UE CLI, UL resource waste due to uncertain DL reception, smaller SSB coverage due to different antenna configuration still exist, so we do not support proposed agreement.

	CEWiT
	We need some clarifications regarding the proposal. Is it like the gNB configures UL subband in SSB symbols to avoid complication in signaling/designing configuration of UL subband? And then, based on some priority rule, the UE either receives only DL (e.g., when SSB is present) or transmits UL in case of absence of SSB?
Can the UE receive SSB within the UL subband?

	Lenovo
	Agree with CMCC and Samsung.  Ok with the modified wording provided by Samsung except in the FFS don’t see the need for the last part - “or receives on the symbol” - as the SSB symbol is a DL symbol and reception should be similar to any other DL symbol. 

	Sharp
	In our understanding, most companies dons not support SBFD in SSB symbols. Although we are supportive of the proposal, we should firstly agree on the following:
SBFD operation is not supported in SSB symbols.
-FFS if UL subband can be configured in SSB symbols. 

	Nokia, NSB
	We do not support the proposal. As mentioned in the 1st round and in our contribution, we have concerns with UL transmissions in SSB symbols. If the UL subband can be configured in SSB symbols, and it is later decided that the UE can only receive DL in SSB symbols, what behavior is expected within the configured UL subband? Then it is same as no UL subband in SSB symbols.

	Ericsson 2
	We prefer Samsung’s revision, with some editorial updates. We think it is important to discuss whether and/or under what conditions an SBFD aware transmits or receives in the SSB symbol (please see our comments in 1st round).

In answer to CMCC and Intel’s questions: even if an SBFD aware UE is not allowed to transmit UL in an UL subband configured in an SSB symbol, there is still a benefit of allowing *configuration* of the UL subband since it would avoid having to match the periodicity of the TDD UL/DL cycle with the SSB periodicity.

The SBFD An UL subband can be configured in on an SSB symbol where the SS/PBCH block in frequency-domain is located outside the SBFD UL subband
FFS when and/or under which conditions the an SBFD-aware UE transmits in the SBFD UL subband or receives in on the symbol

	LGE
	Even if an UL subband can be configured in SSB symbols, only receiving DL in SSB symbols seems reasonable way for DL measurement / tracking purpose.

	Moderator
	Moderator shares the same understanding as Ericsson that there is benefit to allow configuring UL subband in SSB symbols to avoid mismatch between TDD UL/DL pattern and SSB periodicity as also brought up in the discussion of Proposal 1-4/1-4a.
The proposal is updated based on the suggestions from Samsung and Ericsson.
Proposed Agreement:
An UL subband can be configured in an SSB symbol where the SS/PBCH block in frequency-domain is located outside the SBFD UL subband 
· FFS whether SBFD-aware UE can transmit UL in UL subband or can only receive DL in SSB symbols.
· FFS when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol.




Proposal 1-10a
Proposed 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

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, xiaomi, CMCC, Sony, IDC, Samsung, ITRI， Intel, TCL,OPPO, Huawei, HiSilicon, Lenovo, Qualcomm, Sharp, Nokia, NSB, Ericsson, WILUS, Spreadtrum, CATT, LGE

	Not support
	



	Company
	Comments

	Moderator
	The proposal is updated to clarify that all of the part of the DL/UL RBG that is inside the DL subband can be used.

	Ericsson 2
	Support proposal 1-10a

	LGE
	Support Proposal 1-10a



Proposal 1-11a
Proposed Agreement:
Study whether there is potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.

	
	Company

	Support
	New H3C, vivo, DOCOMO, NEC, xiaomi, Sony, IDC, Samsung, ITRI, Intel, TCL,OPPO, Sharp, Nokia, NSB, CATT, LGE

	Not support
	Qualcomm, Ericsson



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-11. 

	ZTE
	As commented by many companies during the 1st round of discussion. Partial PRG has already been there in the spec for BWP. Not sure what kind of additional implementation complexity will be caused by this partial PRG for subband. We prefer the following proposal. 
Proposal:
For a PRG that overlaps with subband boundary, partial DL PRG inside the DL subband can be used.
FFS additional restriction to address potential concerns on UE implementation complexity

	Xiaomi
	We support the current wording as it is different from current ‘partial’ PRG. Currently the PRG size may be smaller than P at DL BWP boundary. While for SBFD, the partial PRG is caused because of presence of UL subband. This is the difference and need to be studied.

	CMCC
	Similar view as ZTE

	Huawei, HiSilicon
	Agree with ZTE. In current spec, the partial PRG has been supported regardless of PRG size is 2 or 4.

	Lenovo
	Partial PRG is currently supported in the spec with the actual number of consecutive PRBs in each PRG could be one or more and not always equal to the configured precoding granularity. So, support the main bullet of the original proposal 1-11.  We had a similar study bullet in the last RAN1#112 meeting. 

	QC
	To further clarify our concerns. Right now, partial PRGs can are allowed ONLY at the boundaries of the DL-BWP. In other words, only the first and last PRB in the DL BWP can be partial. There are no partial PRGs allowed within the scheduled PRBs inside the UE DL BWP.  Handling partial PRG requires special handling for DM-RS channel estimation as the block size is smaller and the number of observations are smaller. In addition, the quality of CE gets worse at these RBs.
Introducing partial PRBs at the DL-SB boundary, will lead to two problems on the UE side 1) increased demod complexity due to increased #partial PRGs and 2) locations of the PRGs within the DL-BWP are not any more at the boundaries of allocation, but within the allocated PRBs. 

Also, it is not only about UE complexity. The benefits of resource utilization are very marginal and opportunistic. For example, with introducing partial RBs, the remaining number of RBs inside the RBG can be integer number of 2 or 4. 

	Ericsson 2
	We don’t think the complexity is significant. Partial PRGs are already supported in the spec, and the UE must be able to handle a partial PRG of 1 – 3 RBs. We don’t agree to throw away up to 6 PRBs.

	WILUS
	Agree with ZTE.

	Spreadtrum
	We do not see the additional potential impact on UE implementation complexity. 



Proposal 1-12a
Proposed 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
· Same precoding is assumed within each DL subband
· FFS whether same precoding is assumed across two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
· FFS threshold for the minimum RB size needed to select wideband precoding for dynamic PRG bundling

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, CMCC, Sony, IDC, Samsung (except for new FFS), TIRI, Intel, TCL,OPPO, Lenovo (without FFS), Panasonic, Sharp, Nokia, NSB, Ericsson, Spreadtrum, CATT, LGE (without FFS)

	Not support
	Huawei, HiSilicon, Qualcomm



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-12. 

	Xiaomi
	We are wondering why the newly FFS is needed. The FFS point basically saying joint channel estimation should be conducted on two non-contiguous subbands, which will degrade the CE accuracy.

	Samsung
	Agree with Xiaomi. Same question. Otherwise acceptable to us.

	Huawei, HiSilicon
	We also would like to understand the motivation for the FFS bullet in Option 1 “whether same precoding is assumed across two DL subband”. Our understanding is that the intention of “wideband” is to allow joint channel estimation on a set of continuous frequency-domain resources, but not non-continuous frequency-domain resources. 

	QC
	Not sure why the DL precoding could be different across the two DL subbands. The starting point is to have same DL precoding across the two DL subband and have FFS: whether different preocder can be assumed. 

· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· Same precoding is assumed across two DL subbands
· FFS whether different precoding is assumed across two DL subbands



	Ericsson 2
	Support Proposal 1-12a.

We prefer to keep the newly added FFS under Option 1. In response to Xiaomi’s comment, the spec does not mandate that “joint channel estimation should be conducted on two non-contiguous subbands.” The spec only says “The UE may assume that the same precoding is applies across the allocated RBs.” The UE can perform whatever kind of channel estimation it wants.

	LGE
	It is not necessary to limit the one case –‘Same precoding is assumed within each DL subband’.
The ‘same precoding is assumed within each DL subband’ is possible way for operating downlink beamforming. 



Proposal 1-14a
Proposed 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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. Option 1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-1 requires new RRC structure to configure non-contiguous RBs resource for one CSI-RS resource, which is more flexible but may require additional with higher signalling overhead. Option 2-1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols.
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. It is applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both across SBFD and non-SBFD symbols and can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, CMCC, Sony, IDC, Samsung, Intel, TCL,OPPO, CEWiT, Lenovo, Panasonic, Qualcomm (two comments), Sharp, Nokia, NSB, Ericsson (see comments that may warrant a revision), Fujitsu, WILUS, Spreadtrum, CATT, LGE

	Not support
	



	Company
	Comments

	Moderator
	Please check my feedback to the comments provided in the 1st round in the table under Proposal 1-14. 
Huawei thinks that Option 2-1 is also applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols and companies are encouraged to share your views.

	New H3C
	From technical perspective, it is possible that option 2-1 is also applicable to periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols

	Xiaomi
	We understand HW’s solution is to use the parameters of two CSI-RS segment in two DL subbands on SBFD slot to generate a contiguous CSI-RS resource in DL slot.
Basically, it is something new may not align the common understanding from our perspective. Actually, it is similar to option 2-2 that one nominal CSI-RS resource have different frequency allocation in different slot types. Hence we don’t think such kind of assumption is needed compared with option 2-2.
As we comment in previous round, from the four observations listed in the proposal, it is obvious that option 2-2 is the right way to go. If majority of companies support the proposal, why not to propose further study option 2-2 directly?


	CMCC
	We also support option 2-2 because:1)without UE capability limitation of maximum resources, 2)without new RRC structure, 3) can be applied in both SBFD and non-SBFD symbols

	IDC
	We support Option 2-2.

	Intel
	Regarding HW’s comment for option 2-1, it seems to suggest to configure 2 non-contiguous cluster for one CSI-RS, then, UE derives CSI-RS PRBs by lowest PRB and highest PRB of the CSI-RS resource. We agree it may be able to address periodic/semi-persistent CSI-RS across SBFD and non-SBFD symbols but would require defining a totally new mechanism to determine CSI-RS resource with increased signalling complexity and OH while fundamentally relying on defining some UE behavior for it to work. In this regard, Option 2-2 is much simpler and straightforward.

Another question for option 2-1, is it still configured with granularity of 4 PRBs

	Huawei, HiSilicon
	As explained in 1st round, Option 2-1 provides better flexibility for CSI-RS resources configuration. In terms of signalling complexity and overhead, we think it depends on the detailed designs as mentioned by Ericsson. Regarding Intel’s comment, our understanding is that both Option 2-1 and Option 2-2 would rely on defining some UE behavior for it to work, e.g. different assumptions on CSI-RS frequency resources in SBFD symbol and non-SFBFD symbol. 

	QC
	Two comments that would like to capture in the conclusion:
1. For option 2-2: The usability of the CSI-R across SBFD and non-SBFD depend on gNB implementation on antenna/panels configuration and whether the same number of CSI-RS ports are used for SBFD and non-SBFD symbols and assumptions on power/QCL.
2. The usability of the same CSI-RS resource for legacy UE or non-aware UE.  CSI-RS resources of option-1 and option 2-2 can be leverage for legacy UEs. 

	Ericsson 2
	Support Proposal #1-14a
Strictly speaking, Option 2-1 could be made to work for periodic/semi-persistent with appropriate RRC configuration as Huawei observes, since the UE knows which symbols are SBFD and which are not. Hence, if the RRC configuration has FDRA for both, then the UE could apply one config in SBFD symbols and another config in non-SBFD symbols. In that sense, Option 1 could also be made to work – linking in SBFD symbols and no-linking in non-SBFD symbols. Whether or not these are desirable designs is a separate question. Furthermore, we point out that it may be a corner case that a periodic CSI-RS resource falls in both SBFD and non-SBFD symbols. By gNB implementation, this case can be avoided.

	Fujitsu
	HW’s solution is certainly possible if SBFD aware UE can recognize the difference between CSI-RS resource on SBFD symbol and that on non-SBFD symbols. In addition, we should take care about legacy UEs. 



Proposal 1-15a
Proposed Agreement:
For unaligned boundaries between CSI-RS resource configuration and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI-RS resource which overlaps with SBFD subband boundaries.
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS resources within DL subband(s) are valid.
· Option 3: Introduce new configurations of CSI-RS resource with finer granularity to ensure aligned boundaries between CSI-RS resource and SBFD subbands.

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, CMCC, Sony, Samsung, Intel,OPPO, Huawei, HiSilicon, Lenovo, Qualcomm, Sharp, Nokia, NSB (with modification), Ericsson, Fujitsu, WILUS, Spreadtrum, CATT, LGE

	Not support
	Xiaomi



Do you agree to down-select to Option 2 directly?
	
	Company

	Yes
	ZTE, vivo, NEC Xiaomi(only if have modification), CMCC, Sony, IDC(Modified Opt2 by Xiaomi), Intel, TCL, Lenovo, Sharp, Nokia, NSB (with modification), Ericsson, LGE

	No
	Huawei, HiSilicon, 



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-15. 

	Xiaomi
	We cannot accept the proposal unless the following modification is made:
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only at least CSI-RS resources within DL subband(s) are valid.
· FFS: CSI-RS resources within guard band

The reason is whether guard band can be used or not is not concluded yet. To answer Ericsson’s question, we don’t think it is natural that guard band is not used for reception and transmission. 
Actually we raised a clarification question during online session in RAN1#112, that is whether guard band can be used for DL transmission. At least we received ACK from several companies. The reason is that in some cases, guard band may be redundant. For example, if gNB doesn’t schedule UL transmission in UL subband, or the UL transmission is scheduled in the middle of UL subband. In this case, guard band can be used for DL reception purpose. Especially we are discussing dynamic SBFD, which allows DL reception outside semi-statically DL subband.

From our understanding, the modification can open the door open on guard band utilization. If we further agreed that guard band cannot be used for both UL and DL, we can update option 2 accordingly anyway.


	IDC
	Agree to go directly on Option 2, but with changes by Xiaomi, which we support and share same views (adding “at least” and having the FFS sub-bullet). It is important to allow DL reception at “guard bands” (if any) not only always limited inside DL subband, in order not to have “static” resource waste on those RBs. We don’t think even in WI phase the terminology of “guard bands” has to be specified, as it should be up to gNB’s flexibility to utilize those resources depending on traffic conditions and resource allocation strategy for different UEs. 
Furthermore, considering the SB-wise CSI-RS measurements and reporting, the CSI and CLI measurements at the guard bands compared to the DL subbands are needed. Excluding the guard bands for CSI measurement and restricting it only to the DL subbands could affect the results on the CLI measurements.

	Huawei, HiSilicon
	We think this can be down-selected in WI phase.

	QC
	Comment #1: This is mainly for SBFD-aware UE and can be added in the main bullet. 
For unaligned boundaries between CSI-RS resource configuration and SBFD subbands, “study the following options for SBFD-aware UE”

Comment#2: Regarding the discussion on CSI-RS validity and SBFD boundaries, we think only the CSI-RS within the DL subband(s) are valid. CSI-RS outside DL subband (whether in guardband or UL-subband) are not valid as baseline. 


	Nokia, NSB
	We agree with down-selection to Option 2, and agree with the revision from Xiaomi in the 1st round
· Option 2: For a CSI-RS resource which overlaps with SBFD subband boundaries, only at least CSI-RS resources within DL subband(s) are valid.


	Ericsson 2
	We support the moderator’s Proposal 1-15a, and we are fine to go straight to Option 2. 

We do not support Xiaomi’s added FFS.
From a gNB perspective, it is impractical that the gNB would transmit CSI-RS or PDSCH in a guard band just because there may not be an UL reception during a particular SBFD symbol/slot. The guardbands are used for filter rolloff, and to instantaneously transmit something in the guardband would mean that the gNB would need to widen its filter(s) in the Tx chain to accommodate for a transmission in the guardband. This is impractical. Regarding the comment about dynamic SBFD, it is important to realize that switching from an SBFD symbol to a full DL symbol cannot happen instantaneously either. Furthermore, if a conversion to a full DL symbol occurs, then there is no guardband anymore; hence, it doesn’t make sense to talk about transmissions in a guardband in that context.



Proposal 1-16
Proposed Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS:
· Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 1-1: One CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS restricted to SBFD/non-SBFD symbols only; 
· Option 1-2: One CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI reporting for SBFD/non-SBFD symbols, CSI report is derived based on CSI-RS in SBFD/non-SBFD symbols only.
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI reporting for SBFD symbols and non-SBFD symbols is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived for SBFD symbols and for non-SBFD symbols based on CSI-RS in SBFD symbols and non-SBFD symbols respectively.
· Option 2-2: One CSI reporting for SBFD symbols and non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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
Option 1-1 can be supported according to existing specification by gNB configuration to ensure that the CSI-RS associated with one CSI reporting is confined to either SBFD symbols or non-SBFD symbols. 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.
	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC， Xiaomi, CMCC, Sony, IDC, Samsung, ITRI, Intel, TCL,OPPO, Huawei, HiSilicon, CEWiT, Lenovo, Qualcomm, Sharp, Nokia, NSB, Ericsson (with modification and clarification), Fujitsu, WILUS, CATT, LGE

	Not support
	



	Company
	Comments

	Moderator
	Please check my feedback to the comments provided in the 1st round in the table under Proposal 1-16. 
Based on the discussions, it seems that companies have different understandings on what “same”/”different” CSI report means. Companies are encouraged to share your understandings.

	NEC
	From our perspective Option-1-1 or Option-2-1 may not always be feasible due to non-matching periodicities of CSI-RS and UL subband. For instance when network wants to configure 32ms periodicity of CSI-RS which cannot be supported by available periodicity values of TDD-UL-DL-ConfigCommon. One may argue that to not use such CSI-RS periodicities during implementation, but given that SBFD operation may widely be deployed in future, not using one or more of CSI-RS periodicities is too restrictive. Hence, we do not think Option-1-1 or Option-2-1 can work alone, we may need additional enhancements. 

	Xiaomi
	We prefer option 1-1 as it is clear and simple.

	CMCC
	From our understanding, the main difference between “separate” or “same” is the number of CSI report configuration, i.e., the number of CSI-ReportConfig, that is:
For option 1-1:  one CSI-ReportConfig only associate with one RS restricted in SBFD or non-SBFD symbols
For option 1-2: separate CSI-ReportConfig for UE to report the measurement results derived from RS in SBFD or non-SBFD symbols respectively, but separate CSI-ReportConfig can associate with the same RS which is in both SBFD and non-SBFD symbols
For option 2-1: one CSI-ReportConfig associate with two RSs restricted in SBFD or non-SBFD symbols respectively, UE also needs to report the measurement results derived from RS in SBFD or non-SBFD symbols respectively in one CSI report occasion or in two CSI report occasions
For option 2-2: one CSI-ReportConfig associate with one RS which is in both SBFD and non-SBFD symbols and time restriction is configures, UE only reports the measurement results derived from RS in SBFD or non-SBFD symbols for each CSI report occasion


For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS:
· Option 1: separate CSI reporting CSI-ReportConfig for SBFD symbols and non-SBFD symbols
· Option 1-1: One CSI-ReportConfig CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS restricted to SBFD/non-SBFD symbols only; 
· Option 1-2: One CSI-ReportConfig CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI reporting for SBFD/non-SBFD symbols, CSI report is derived based on CSI-RS in SBFD/non-SBFD symbols only.
· Option 2: same CSI reporting one CSI-ReportConfig for SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI-ReportConfig CSI reporting for SBFD symbols and non-SBFD symbols is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived for SBFD symbols and for non-SBFD symbols based on CSI-RS in SBFD symbols and non-SBFD symbols respectively.
· Option 2-2: One CSI-ReportConfig CSI reporting for SBFD symbols and non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. CSI report is derived based on CSI-RS which can be in SBFD symbols or non-SBFD symbols in different time instances.


	Sony
	If both options can be supported by existing specs then there are no longer options but just different configurations that can be decided by the network.  If companies decide on Option 2 does that mean Rel-18 gNB is banned from configuring Option 1 using Rel-17 parameters?

	IDC
	Our understanding/interpretation is as follows:
· Option 1: Two (separated) CSI reporting settings based
· Option 1-1: linked with two (separated) CSI resource settings
· Option 1-2: linked with one CSI resource setting (but UE can differentiate its measurement on either SBFD or non-SBFD symbols)
· Option 2: One CSI reporting settings based
· Option 1-1: linked with two (separated) CSI resource settings
· Option 1-2: linked with one CSI resource setting (but UE can differentiate its measurement on either SBFD or non-SBFD symbols)
So, basically, Option 1 vs Option 2 is talking about CSI reporting setting aspect, where the sub-options are talking about the associated CSI resource setting aspect. These 4 different combinations are all possible and have pros/cons, so the details can be further discussed in WI phase in our view.
We support in principle Option 1-2 and Option 2-2 for further considerations, where both are based on one CSI-RS resource across SBFD and non-SBFD symbols which allows flexible and efficient CSI-RS resource management. Regarding CSI reporting configuration aspect (Option 1 vs Option 2), we think both options are feasible and better for further study.

	Samsung
	We share CMCC’s understanding and interpretation of same/different CSI report.

	Intel 
	We share CMCC’s understanding and interpretation of same/different CSI report.
In our understanding, according to legacy CSI reporting, UE only reports one CSI for a CSI report (e.g., UE reports single set of CQI/RI/PMI and CRI which corresponds to the index of CSI-RS resource for which CQI/RI/PMI is reported). In a slot, there can be multiple PUCCHs with different CSI report, then, for some cases, one PUCCH can carry multiple CSI reports by UCI multiplexing, or 2 PUCCHs in a slot can be transmitted separately.  Then, for option 2-1, it means, we need to modify existing CSI reporting so that UE can report two CSI for one CSI report. 
Option 2 (including 2-1 and 2-2) requires more standard effort without any clear benefit, comparing with option 1.   

	TCL
	We support CMCC modified version, as it provides clear interpretation of CSI report association with CSI-RS . 

	Lenovo
	Ok with the wording changes proposed by CMCC. 

	QC
	
Our understanding is summarized in the table below. 
	
	Number of CSI-RS resources

	
	2 CSI-RS resources
· CSI-RS#1: occasions in SBFD-symbols only
· CSI-RS#2 occasions in non-SBFD symbols only
	1 P/SP CSI-RS resource with occasions in both SBFD and non-SBFD symbols

	CSI Report
	Two different Reports
	Option 1-1
Report1 associated with CSI-RS#1, Report2 associated with CSI-RS#2
	Option 2-1
Report1 and Report2 associated with the same CSI-RS resource

	
	Single CSI Report
	Option 1-2
Same Report associated with two CSI-RS resources
	Option 2-2
Same Report associated with the same CSI-RS



We believe option 1-1 is simplest solution and spec compatible. We believe that options 1-2, 2-1 and 2-2 may not work when gNB have different panels/antennas in SBFD and non-SBFD symbols which affect #CSI-RS ports, codebook, etc. 
Suggest adding a subbulet, “Study whether same CSI-RS can be used across SBFD and non-SBFD symbols considering possible different panels and number of CSI-RS ports in both symbol types”


	Ericsson 2
	@CMCC:

Thank-you for the clarification on same vs. separate. This is helpful.

However, Option 1-2 doesn’t seem to fit under Option 1 which says “separate CSI-ReportConfig.” This implies that there are two CSI-ReportConfigs. But according to the revised proposal, there is only one CSI-ReportConfig for Option 1-2. See yellow highlight.


@Intel
I agree that Option 2-1 implies two CSIs are reported within one CSI-ReportConfig which will involve spec changes.
However, Option 2-2 can be done with existing spec by configuring time domain measurement restriction. If this is configured, then the UE will not average across different time domain instances of the periodic CSI-RS. Furthermore, since there is a specified rule for the CSI reference resource (i.e., the time domain instance on which the UE measures), the gNB will know if the UE is reporting on an SBFD symbol or a non-SBFD symbol.

Furthermore, this proposal is only relevant in the (corner) case that the periodicity of CSI-RS is such that CSI-RS instances occur in both SBFD and non-SBFD symbols. For the case that the CSI-RS instances occurs in only one symbol type, then there is no issue to discuss.

@Moderator, all:
Assuming there is consensus on CMCC’s interpretation, then I believe some further editing of the proposal could be helpful for common understanding.

Also, I see that Option 1-2 can be implemented with current spec if time-domain measurement restriction is configured, just like for Option 2-2. So, if measurement restriction is configured, then Options 1-2 and 2-2 become the same.


Suggested update on top of CMCC’s revision:

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: separate CSI reporting CSI-ReportConfigs, where one is associated with for SBFD symbols and the other is associated with non-SBFD symbols
· Option 1-1: One CSI-ReportConfig CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS restricted to SBFD symbols only and another CSI-RS restricted to /non-SBFD symbols only;
· Option 1-2: One CSI-ReportConfig CSI reporting for SBFD/non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI reporting for SBFD/non-SBFD symbols, CSI report is derived based on CSI-RS in SBFD/non-SBFD symbols only.
· Option 2: same CSI reporting one CSI-ReportConfig associated with both for SBFD symbols and non-SBFD symbols
· Option 2-1: One CSI-ReportConfig CSI reporting for SBFD symbols and non-SBFD symbols is associated with two CSI-RSs which are restricted to SBFD symbols and non-SBFD symbols respectively. Separate CSI measurements are derived for SBFD symbols and for non-SBFD symbols based on CSI-RS in SBFD symbols and non-SBFD symbols respectively.
· Option 2-2: One CSI-ReportConfig CSI reporting for SBFD symbols and non-SBFD symbols is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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
Option 1-1 can be supported according to existing specification by gNB configuration of appropriate periodicities to ensure that the CSI-RS associated with one each CSI-ReportConfig reporting 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 and Option 1-2 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.

	Fujitsu
	We agree with CMCC’s modification.

	WILUS
	Our understanding is aligned with CMCC as following:
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For the comment from Ericsson, Option 1-2 of CMCC’s revision can be modified as following:
Option 1-2: Two One CSI-ReportConfig CSI reporting for SBFD/non-SBFD symbols are is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI reporting for SBFD/non-SBFD symbols, CSI report is derived based on CSI-RS in SBFD/non-SBFD symbols only.

	Spreadtrum
	We share same understanding as CMCC/IDC for each Options. CSI resource setting in IDC’s version is more proper.



Proposal 1-17a
Proposed Agreement:
For unaligned boundaries between CSI reporting subband and SBFD subbands, study the following options:
· Option 1: UE does not expect to be configured with a CSI reporting subband which overlaps with SBFD subband boundaries.
· Option 2: 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).
· Option 3: Introduce new configurations of CSI reporting subband with finer granularity to ensure aligned boundaries between CSI reporting subband and SBFD subbands.

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, CMCC, Sony, IDC, Samsung, TCL,OPPO, Huawei, HiSilicon, Lenovo, Qualcomm, Nokia, NSB, Ericsson, Fujitsu, WILUS, Spreadtrum, CATT, LGE

	Not support
	xiaomi



Do you agree to down-select to Option 2 directly?
	
	Company

	Yes
	ZTE, vivo, NEC, Xiaomi(with modification), IDC, Intel, Lenovo, Nokia, NSB

	No
	New H3C, Huawei, HiSilicon



	Company
	Comments

	Moderator
	Please check my f comments provided in the 1st round in the table under Proposal 1-17. 

	New H3C
	During SI phase, it is enough to evaluate all of possible/our prioritized options and then during WI phase, let’s decide which way we should go.

	Xiaomi
	Regarding option 2, considering there is no consensus whether guard band can be used for DL reception or not, it is not suitable to preclude guard band for CSI-RS transmission. Hence we have the following modification:
· Option 2: For a CSI reporting subband which overlaps with SBFD subband boundaries, CSI report is derived based on CSI-RS resources excluding unavailable CSI-RS resources for DL reception outside DL subband(s).


	IDC
	Option 2 is sufficient, so we are okay to directly go into Option 2. Similar to our comment in 1-15a, CSI resources may include DL + “guard bands”(if defined). 

	QC
	At the study phase, it is good to leave both options on the table. 

	Ericsson 2
	We support the moderator’s Proposal 1-17a, and we are fine to go straight to Option 2. 

We do not support Xiaomi’s claim that CSI resources include DL + guard bands for the same reason we described in relation to Proposal 1-15a:
From a gNB perspective, it is impractical that the gNB would transmit CSI-RS or PDSCH in a guard band just because there may not be an UL reception during a particular SBFD symbol/slot. The guardbands are used for filter rolloff, and to instantaneously transmit something in the guardband would mean that the gNB would need to widen its filter(s) in the Tx chain to accommodate for a transmission in the guardband. This is impractical. Regarding the comment about dynamic SBFD, it is important to realize that switching from an SBFD symbol to a full DL symbol cannot happen instantaneously either. Furthermore, if a conversion to a full DL symbol occurs, then there is no guardband anymore; hence, it doesn’t make sense to talk about transmissions in a guardband in that context.



Proposal 1-18a 
Proposed 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, which requires additional specification efforts.
Option 1 may 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 reduce the transmission/reception latency and improve coverage.

	
	Company

	Support
	New H3C, ZTE, vivo, DOCOMO, NEC, xiaomi, CMCC, Sony, IDC, Samsung, Intel, TCL,OPPO, Lenvo, Panasonic, Qualcomm, Nokia, NSB, Ericsson (with modification), WILUS (Ericsson’s revision) , Spreadtrum, CATT

	Not support
	Huawei, HiSilicon, Sharp



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-18. 

	Huawei, HiSilicon
	We have some doubts on the benefits of Option 2 especially “Option 2 may reduce the latency and improve coverage” as well as the cons of Option 1 that “Option 1 may increase the latency and degrade the performance”. 
In our understanding, both Option 1 and Option 2 have same UL resource and can fully use the UL resources for UL transmission. For example, gNB can alternatively schedule two TBs on SBFD-slot and non SBFD slot by using Option 1 for one UE, as shown in the following figure. 
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It is not obvious which option is better than the other one and the performance benefit may also be quite marginal. One possibility is to support both options, and which option is used can be up to gNB’s choice.

	Sharp
	How PUSCH repetition can be mapped only to SBFD symbols? I understand that PUSCH repetition can be mapped only to non-SBFD symbols by allocating outside of the UL subband the PUSCH repetition in frequency domain. However, how the PUSCH repetition can be mapped only to SBFD symbols by gNB configuration or scheduling? 

	Ericsson 2
	As we commented in the 1st round, additional specification efforts are not necessarily required for Option 2. By gNB implementation, the gNB can ensure FDRA that is valid in both SBFD and non-SBFD symbols in different slots. It is not necessarly so that different power control and beam/spatial relations need to be different.

Hence we recommend the following update:

The frequency resources, power control and beam/spatial relation for all the transmission/reception occasions can be the same for Option 1 but may or may not be different for Option 2, and thus which may or may not requires additional specification efforts.

	WILUS
	We are fine with the Ericsson’s revision. No specification impact should be a baseline assumption on Option 2.

	
	



Proposal 1-19a 
Proposed 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 the frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· Option 1-3: one FDRA configuration/indication and one offset
· 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.

	
	Company

	Support
	New H3C , ZTE, vivo (clarification), DOCOMO (clarification), NEC, Xiaomi(with modification), CMCC, Sony, IDC, Samsung (with modification), ITRI, TCL,OPPO, CEWiT, Lenovo, Panasonic, Qualcomm, Sharp, Nokia, NSB (with modification), Ericsson (with revision), Fujitsu, Spreadtrum(change in Option 2), CATT, LGE

	Not support
	Huawei, HiSilicon



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-19. 

	vivo
	Seems the proposal lost the main bullet 
“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 the frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS”
For Option 1-2, does it mean gNB should make the scheduling/configuration carefully so that the single FDRA configuration/indication ensure all the UL transmissions (for example) happens only in the UL RBs confined by the frequency domain range of UL subband for both SBFD symbol and non-SBFD symbol?  

	DOCOMO
	Similar question as vivo. 

	NEC
	We are okay with the proposal. 
So far, we have only focused on the frequency allocation issues for different channels. But for some of the periodic channels (like CSI-RS) just addressing frequency domain aspects is not sufficient to enable transmissions across SBFD and non-SBFD slots. We also need to consider the impact due to different antenna configuration between SBFD and non-SBFD slots. For e.g., if SBFD symbols only use half of antenna panels used for DL-only symbols, then it will impact the transmission characteristics of physical channels (e.g., CSI-RS resources) across the two symbol types. 

	xiaomi
	We propose to update option 2 and option 3 with more generic wording like below:
· Option 2: Perform rate matching or puncturing on the unavailable RBs outside DL/UL subbands for DL/UL channels/signals. 
· Option 3: A DL/UL channel/signal overlapping with unavailable RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.


	Sony
	Similar comments with vivo, it will be go to put the main bullet back in so the agreement has some context.

	Samsung
	Similar to other companies, we think the main bullet from original 1-19 is necessary. For Option 3, we still don’t understand what “postponed” refers too. “Postponed” should be removed. 

	Moderator
	Main bullet is added back. Sorry for the confusion.

	Intel 
	For option 1-2 asked by vivo and Docomo, in our understanding, it means single FDRA is configured/indicated and different frequency resource can be derived according to UL subband and UL BWP respectively, because option 1 says ‘separate FDRA determination’. The case of single FDRA and same frequency resource for both SBFD and non-SBFD which is confined within UL subband is not considered by this proposal. 
For option 1-3, though we think existing option 1-2 already covers option 1-3, we can be ok to add option 1-3. For option 1-3, in case of frequency hopping, is one offset applicable to both 1st hop and 2nd hop, if both 1st and 2nd hop is in SBFD symbol? 
For option 3 asked by Samsung, in our understanding, postpone means, if available slot counting is configured for PUSCH with repetition or SRS, or PUCCH with repetition, one occasion of the PUSCH/PUCCH/SRS can be considered invalid and postpone to next valid slot, if the frequency resource overlaps with DL subband. 


	TCL
	For option 1-2 share similar views with vivo, sony and intel. The context of option 1-2 is not aligned with the main option context. 

	Huawei, HiSilicon
	As indicated in the 1st round, we suggest to separate the discussion on the frequency domain resource allocation for different channels/signals, since they may have different designs. 

	QC
	Please add ‘For SBFD-aware UE’ in the main bullet. 

	Nokia, NSB
	In general, we support the proposed agreement, but we are missing the introductory text from proposal 1-19. So we propose to include it again, otherwise it is difficult to understand the options: 
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 the frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· Option 1-3: one FDRA configuration/indication and one offset
· 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.


	Ericsson 2
	Support Proposal 1-19a with a revision.
For Optioin 1-3, we think it should be generalized as follows:
· Option 1-3: one FDRA configuration/indication and one RB offset(s)
For example, for PUCCH with frequency hopping, in the current spec, the startingPRB + secondHopPRB + number of RBs is configured (i.e., the FDRA configuration/indication). To adjust for SBFD slots, it may be necessary to configure two offsets, one for startingPRB and another for secondHopPRB. For PUSCH with frequency hopping, depending on how the configuration is done, either one or more offsets could be needed as well. Hence, we prefer to leave this a bit more open for now rather than restricting to only one FDRA and one offset.

	WILUS
	We share the similar view with Huawei. It should not be confined to study unified solution for different signals/channels. For example, rate-matching can be performed for PDSCH reception (Option 2), while a slot can be dropped for available slot determination of PUSCH/PUCCH transmission with repetition. We propose to add a note as following:
Proposed 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 the frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS:
· 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: Single FDRA configuration/indication for SBFD slots and non-SBFD slots
· Option 1-3: one FDRA configuration/indication and one offset
· 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.

	Spreadtrum
	For Option 2, another operation is to do exclusion the RBs that cannot be used for Tx or Rx, in addition to RM or puncture. The difference with RM/puncture is the TBS of PDSCH/PUSCH is based on the left RBs which should do exclusion first. TBS of PDSCH/PUSCH is according to total RB including available and non-available RBs when RM and puncture applies. 
So we suggest to update Option 2 as below:
· Option 2: Perform rate matching or puncturing on the RBs or exclusion the RBs outside DL/UL subbands for DL/UL channels/signals. 



Proposal 1-20a
Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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: DropUE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REswhich REGs outside DL subband(s).
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)

	
	Company

	Support
	New H3C, vivo (clarification), DOCOMO (clarification), Sony, IDC, TCL, Lenovo, Panasonic, Qualcomm, Sharp, Fujitsu, CATT, LGE

	Not support
	Samsung, Intel, Ericsson, Spreadtrum



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-20. 

	ZTE
	The Option4 is not that clear as other options. The intention of option4 seems to say that one search space is dropped and then another search space will be replace the dropped one. Basically, it seems that it is equivalent to have two search spaces for one CORESET. If that is the intention, we would like to make it clear.

	vivo
	In current spec, the dropping is per SS set, then for option 4, what is the granularity for such dropping? All SS sets that associated with the CORESET which overlaps with RBs outside DL subband(s), or a SS set or a PDCCH candidate if the SS set or the PDCCH candidate is mapped to one or more REs that overlap with REs outside DL subband(s)? 

	DOCOMO
	Our understanding on option 4 is that the SS set would be dropped if any CORESET overlaps with RBs outside DL subband(s). If such understanding is correct, it seems this SS set doesn’t need to be configured?

	NEC
	Reiterating our comment from Round-1, we do not think some these solutions can be applied to common search spaces (like CORESET0) which are also monitored by legacy UEs. We need to put a note in the proposed agreement with:
Note: Whether these enhancements are applicable to only USS or also CSS

	Xiaomi
	As we commented in the previous round discussions, we have negative views on the enhancement of CORESET. Basically option 3 is the reasonable way from our perspective. However, we don’t need any enhancement as it is same as current specification.

	Sony
	For Option 2, when the REs are punctured for a PDCCH candidate, does this simply means that the AL of that PDCCH is reduced?

Option 4 seems like an overkill.  It suggests that the UE drop the entire SS if say a single REG falls outside of DL subband.


	IDC
	Similar view as ZTE. It is better to have a clear option based on two search spaces for one CORESET. We support the proposal to study this issue.

	Samsung
	See our Round 1 comments on FL proposal 1-20

	Intel 
	We are NOT ok with option 4. Drop the whole search space leads to unnecessary restriction. 

	OPPO
	We share Samsung’s view. CORESET and PDCCH can reuse the legacy configurations. No need to do extra operation for SBFD.

	Huawei, HiSilicon
	We prefer option 1 and option 2. Option 3 may have an issue when interleaving is used. For example, the candidate REGs may be allocated in UL subband after interleaving; it will lead reduce the number candidate REGs, thus reducing the capacities of CORESET. Option 4 leads to a lot of resource waste.

	Panasonic
	Let us clarify Option 4. The following figure shows an example of Option 4. In this example, two CORESETs are configured. For CORESET#1, SS#1 (search space set #1) is configured. For CORESET#2, SS#2 (search space set #2) is configured. The number of BDs (blind decodes) for both SS#1 and SS#2 are 44 BDs (for simple example). The maximum number of BDs is also 44 BDs. The monitoring occasion of SS#1 and SS#2 is the same. For DL slot case (case 1), SS#2 (and CORESET#2) is dropped due to the existing dropping rule because total BDs of two search space sets exceed the maximum number and search space ID for SS#2 is higher than SS#1. For SBFD slot case (case 2), SS#1 (and CORESET#1) is dropped due to overlapping with UL subband. Thus, a similar functionality to option 1 can be supported without additional complexity.
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@ZTE and @IDC, we don't think that Option 4 is equivalent to have two search spaces for one CORESET. Please refer to the above example.
@vivo, we assume that the granularity of dropping is search space set (same as the existing specification). All SS sets that associated with the CORESET which overlaps with RBs outside DL subband(s) are dropped.
@DOCOMO, by configuring multiple SS sets at the same monitoring occasion, we think appropriate CORESET resources and search space set dropping rule can be used like the above example depending on symbol type. This is similar functionality to option 1, but complexity would be reduced because additional CORESET configuration for separate valid resources is not needed and it just to follow existing search space set dropping rule.

	QC
	Our understanding for option-4 is that all PDCCH candidates are dropped.

	Nokia, NSB
	Similar view as first round. For option 3, we think it should be validity of the PDCCH candidate, it should be updated as “Option 3: Only PDCCH candidates with all resource as for DL could be valid for UE blind detection”, Or “Option 3: Only PDCCH candidates with all resource not overlapping with REs outside DL subband(s) could be valid for UE blind detection”.

	Ericsson 2
	We still do not support the proposal and we sustain our comments from the first round. 

Furthermore, we think the issue can be avoided by appropriate configuration of the monitoring periodicity for a search space, also recognizing that up to 10 search spaces are supported, so it is easy enough to ensure a search space is confined to only SBFD symbols or non-SBFD symbols. Also, there is sufficient flexibility in a CORESET configuration such that the CORESET does not overlap a DL subband boundary in SBFD symbols.

If a significant majority supports studying this corner case, then we suggest the following update to clarify the scenario:

For the case that: 
(a) The monitoring periodicity of a search space is such that different monitoring occasions 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 the following options for potential enhancement:
· Option 1 …


	Spreadtrum
	SBFD is to improve UL delay and coverage, DL resource for is not bottleneck, a clean CORESET and search space configuration has no problem. In addition, CORESET bitmap configuration has already sufficient flexibility to handle UL subband in frequency domain. Furthermore, PDCCH monitoring and CCE-REG mapping is the most complex part for UE implementation. So we do think CORESET enhancement is necessary. 



Proposal 1-21a
Proposed Agreement:
Study whether a A SBFD-aware UE is not preconfigured by higher layer signalling a transmission direction to either receive or transmit in a SBFD symbol.

	
	Company

	Support
	New H3C, ZTE, NEC, xiaomi, Sony, IDC, Huawei, HiSilicon,, Ericsson (needs wording changes), CATT

	Not support
	CMCC, Samsung (alternative wording proposed), TCL, CEWiT, Qualcomm, Sharp, Nokia, NSB



	Company
	Comments

	Moderator
	Please check my comments provided in the 1st round in the table under Proposal 1-21. 

	New H3C
	If we directly draw conclusion on transmission direction and don’t need further  study

	
	We are fine with it.

	vivo
	The intention of the proposal is not clear. For RRC UL vs. RRC DL, it may be needed or some defined rules can be used. It is a bit early to preclude such possibility. 


	DOCOMO
	We still think this issue can be left to discussion for DL and UL collision issue. For example, when a DL channel in DL subband overlaps with a UL channel in UL subband in the same SBFD symbol, will UE transmit UL or receive DL?

	CMCC
	In Rel-15, the transmission direction of a flexible symbol/slot can be determined by TDD config dedicated, SFI, high-layer transmission/reception and dynamic scheduling DCI and the similar rules can be reused for Rel-18 transmission direction in SBFD symbol.
In addition, we also see some benefits to use higher layer signalling to indicate the transmission direction, to reduce the UE power consumption. For example, the search space can be configured on all SBFD slots, and if UE can be preconfigured by higher layer signalling a transmission direction, UE doesn’t need to monitor the CORESET in symbol indicated as UL. Otherwise, UE needs always monitor CORESET on each slot until receive some dynamic DCI scheduling to schedule PUSCH on it. 

	Sony
	Although not necessary since no one (or very few) would support making SBFD into a semi-static pseudo-TDD that is worse than Rel-15, (i.e. fixing the link direction of the UE in each symbol, whereas even in Rel-15 the direction can be changed), it is good to just agree to this and put this behind us.

	IDC
	Support the FL proposal, updated from the 1st round discussion. 

	Samsung
	Higher layer signaling also comprises SPS and/or configured grant RRC configurations, possibly on the SBFD symbols. If we agree here that the SBFD-aware UE cannot be pre-configured with the transmission direction using higher layer signaling, would this then imply that we cannot use SPS or CG on SBFD symbols, or at least not in the sense of existing 38.213 Section 11? 
As alternative proposal,
“For SBFD-aware UEs, the transmission direction of a symbol configured with an SBFD UL subband is determined based on legacy NR procedures, i.e., DCI reception and/or RRC configuration.”

	Intel 
	We agree that no need to pre-configure transmission direction in a SBFD symbol, but it seems we don’t need such agreement for now. 

	TCL 
	Share similar views with Samsung, this proposal may restrict the SPS PDSCH and CG PUSCH. 

	CEWiT
	Agree with Samsung

	Lenovo
	Similar view as DoCoMo that the issue can be left to discussion on DL and UL collision. 

	QC
	It is better to discuss how would UE determine transmission or reception in SBFD symbols via different options. 
· Option 1: based on RRC signalling
· Option 2: based on dynamic scheduling.

	Sharp
	Preconfiguration of transmission direction would relax UE requirement. Otherwise, the UE is mandated to monitor CORESET, CSI-RS or other periodic signaling in every SBFD symbols.

	Nokia, NSB
	In our view the proposal is not clear. We propose to leave the issue open or at least capture the different options as proposed by Qualcomm in the first round:
Further study how would a UE determine transmission or reception in SBFD symbols via different options. 
· Option 1: based on RRC signalling
· Option 2: based on dynamic scheduling.  

	Ericsson 2
	Suppport the intention of Proposal 1-21a; however, some wording changes may be needed to accommodate for RRC configured UL (CG, p-SRS, etc.) and RRC configured DL (SPS PDSCH, p-CSI-RS, PDCCH, etc.)

Samsung’s revision is helpful, but is still too vague, i.e., RRC configuration is pretty broad. If we can’t find good wording, maybe this can be skipped for now.

	WILUS
	Agree with DOCOMO and Lenovo. Collision handling on potential cases can be discussed first. 



Proposal 1-25 
Proposed Agreement:
Support PRACH and Msg3 transmissions in UL subband for UEs can potentially reduce the latency of random access, reduce the collision probability, improve the coverage of PRACH and Msg3 and avoid the UL resource fragmentation in full UL symbols.
In order to support PRACH and Msg3 transmissions in UL subband for SBFD aware UEs in RRC_IDLE and RRC_INACTIVE states, SBFD time and frequency locations need to be configured in SIB.
Further study potential issues to support PRACH and Msg3 transmissions in UL subband and solutions to resolve the issues if any.

	
	Company

	Support
	New H3C, ZTE, DOCOMO, NEC, Sony, IDC, Samsung, ITRI, Intel, TCL, Huawei, HiSilicon, Lenovo, Qualcomm, Sharp, Nokia, NSB, WILUS, CATT, LGE

	Not support
	Vivo, Ericsson, Fujitsu, Spreadtrum



	Company
	Comments

	Moderator
	Companies can provide additional comments if any.

	vivo
	Same comments as in the 1st round. SBFD operation for RRC_IDLE and RRC_INACTIVE states should be deprioritized in this SI. 

	Xiaomi
	We are OK with the proposal but it is rather a conclusion instead of agreement.

	CMCC
	As the comment in 

	Sony
	Didn’t we agree that the SBFD configurations would be in TDD-UL-DL-ConfigCommon which is the SIB.  So do we need to say that it is in the SIB again? Maybe we just need to note that it is agreed to be at least in the SIB, i.e.:

Support PRACH and Msg3 transmissions in UL subband for UEs can potentially reduce the latency of random access, reduce the collision probability, improve the coverage of PRACH and Msg3 and avoid the UL resource fragmentation in full UL symbols.
Note that the SBFD time and frequency locations are expected to be configured in the SIB, which are required In in order to support PRACH and Msg3 transmissions in UL subband for SBFD aware UEs in RRC_IDLE and RRC_INACTIVE states, SBFD time and frequency locations need to be configured in SIB.
Further study potential issues to support PRACH and Msg3 transmissions in UL subband and solutions to resolve the issues if any.



	IDC
	@Sony, are you referring to some agreements having like “For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon,…”? If so, this is just saying about only the part of ‘configured as DL’ right before the part ‘in TDD-UL-DL-ConfigCommon’ (which is just the clarification on legacy configuration), and not about the SBFD configuration part which has no agreement yet (e.g., either via SIB, or via UE-dedicated RRC, etc. which we believe need to be decided in WI phase).  Please correct me if I misunderstood.

	OPPO
	Same comments as in the 1st round.
Uncertain PRACH and Msg3 transmissions in UL subband wastes UL resource and also impacts DL scheduling from gNB, e.g. gNB may reduce DL scheduling in SBFD symbol and increase DL latency.
In addition, the number of Rx antenna in SBFD symbol may be smaller than the number of Rx antenna in non-SBFD symbol,PRACH and Msg3 coverage will decrease and the failure number of initial access will increase, which also increases initial access latency.
 Lastly, more collision cases, e.g. Collision  with PRACH/Msg3 needs to be considered in P1-22,P1-23,P1-24

	Ericsson 2
	We do not support Proposal 1-25
We sustain our comments from the 1st round, and agree with vivo that this should be de-prioritized in the SI.
This proposal effectively says “Support X, then study potential issues of supporting X.” This does not seem like the right order. We don’t believe there has been adequate study of how SBFD may impact IDLE and INACTIVE mode procedures. And we don’t think there has been adequate study to be able to make a statement that supporting PRACH and Msg3 transmission reduces latency and improves coverage during intital access. For example, due to CLI in UL subband, PRACH may need multiple retransmissions with power ramping on each one, thus creating more interference to the system than if PRACH was transmitted in a “clean” UL only slot. 

	Fujitsu
	As same comments in the 1st round, we don’t support this proposal. It is somewhat risky to allow PRACH transmission with SBFD operation in RRC_IDLE and RRC_INACTIVE in terms of CLI management.

	Spreadtrum
	We do not support PRACH and Msg3 transmissions in UL subband, since it impacts legacy SSB-RO mapping, complexing the association between SSB and ROs. And PRACH repetition have already discussed in Rel-18, UL coverage has already improved. Furthermore, there are lots of PRACH formats, especially short preamble can shorten the UL delay. Thus, both of UL coverage and UL delay do not observed problem for PRACH and MSG 3. 



3.4. [Closed] 3rd round discussion
Proposal 1-3b
Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures

	
	Company

	Support
	New H3C, vivo (w modifications), Sony (w modifications), TCL, Samsung, IDC, ZTE, DOCOMO, Lenovo, Intel, Sharp, Ericsson (with modification),CMCC, Nokia, NSB, Fujitsu, Support

	Not support
	Qualcomm, Huawei, HiSilicon



	Company
	Comments

	Moderator
	Based on the online discussion, Qualcomm commented that whether a slot can consist of SBFD and non-SBFD symbols has not been concluded so it is not appropriate to study the discussion. Some companies still prefer to directly conclude that a physical/channel mapped to SBFD and non-SBFD symbols within a slot is not allowed due to the potential issues listed. Ericsson commented that the study should not limit to SBFD-aware UEs. Companies are welcome to provide suggestions on how to proceed in this meeting.

	New H3C
	For 3rd subbullet, why Required guard time is needed if one transmission/reception occasion is mapped to SBFD symbols and non-SBFD symbols isn’t clear to us. The proponent need clarify it in detail.

	vivo
	We think the sub-bullets listed are good points for study. Without study these aspects, it is not convincing to conclude that a physical/channel mapped to SBFD and non-SBFD symbols within a slot is not allowed. Study the benefits/feasibility on whether a physical/channel mapped to SBFD and non-SBFD symbols within a slot can also help the decision for whether a slot can consist of SBFD and non-SBFD symbols. 
About whether the study should not limit to SBFD-aware UEs, we agree with Ericsson that the study should also consider SBFD non-aware UEs and legacy UEs as well, because allowing or not allowing such operation will also impact the legacy and SBFD non-aware UEs’ performance. Besides, the conditions/restrictions for allowing or not allowing such operation and UE behavior may be different between SBFD aware and non-aware UEs. These aspects should be studied. 
We suggest to change 
· from a SBFD-aware UE to a UE including SBFD aware and non-aware UE.
Or, we can add following one sub-bullet under the main bullet
· Potential benefits
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required guard time
· Potential impact on performance
· Impact on link adaptation, channel estimation, and other procedures
· Applicability for legacy and SBFD non-aware UEs

	Sony
	Some of the points in the list may not be applicable to certain scenarios, for example, there is no phase discontinuity issue if the transmission uses the same RBs across SBFD and non-SBFD symbols where the link direction of these RBs are the same.
We also share similar views with New H3C as to where there is a need for guard time.  The UE is not changing link direction, that is the UE is not changing from DL to UL or vice-versa.
We also think that this is applicable to legacy UE as suggested by E///.  In addition to vivo’s proposal we would also like to add:

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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· Phase continuity
· Potential interruption of transmissions/receptions during transition
· Required Whether guard time is required
· Potential impact/gain on performance
· Impact on link adaptation, channel estimation, and other procedures
· Applicability for legacy and SBFD non-aware UEs
· NOTE: The aspects listed above may or may not be applicable depending upon whether the transmission is interrupted or not


	NEC
	We generally do not favor supporting this however if other companies find that this aspect should be studied in the SI, then we can consider its applicability. For studying this transmission type, apart from the issues mentioned above, we also need to look at the frequency allocation aspects (like being discussed for transmission across different slots) including hopping, interleaving aspects. These aspects would require more considerations as compared to the case of separate slot type transmissions because here we might also need to consider the impact on legacy UEs which might be scheduled along the SBFD aware UEs. For e.g., if intra-slot frequency hopping is being considered for a slot containing SBFD and UL-only symbols, then we cannot just configure a separate offset/parameters for SBFD aware UEs, because the hopping resource may conflict the legacy UE resources using legacy hopping parameters.

	TCL 
	In our view, is it fine to study this proposal in SI phase in parallel with the proposal regarding the existence of SBFD and non SBFD symbols in a slot.  However, as commented by New H3C, we also believe that a guard time may not be required, because in this case a SBFD aware UE performs transmission/reception in SBFD and non SBFD symbols in the same direction, and there is no switching between transmission/receptions directions. 

	Samsung
	We think that an agreement to study channel/signal mapping to SBFD/non-SBFD symbols in a slot is necessary. In a good number of expected SBFD deployments, we will not be to allocate all symbols in the duplex slot exclusively as SBFD symbols. It is therefore an important scenario to look at. If we can avoid confining transmission/reception occasions to either SBFD (x)or non-SBFD symbols only, potentially many scheduling inefficiencies can be avoided. For example, existing PDSCH, PUSCH, or long PUCCH formats require a minimum of 4 consecutive symbols in the slot. For maximum UL coverage with SBFD, we need to use the maximum number of symbols in a slot. If the PUSCH transmission of a PUSCH transmission type A in a slot is limited to the number of SBFD-only symbols, the penalty can become quite large.
However, mapping to non-SBFD/SBFD symbols is challenging. For us, this only makes sense when the gNB-side antenna configuration (2-1, 3-1) allows to operate without switching time between the symbol types and the existing L1 symbol/RE-level processing can be re-used by the UE. This implies same EPRE, same QCL, and other constraints. Otherwise, the expected modem design and spec impact from SBFD would be prohibitive. Based on discussions so far, we think that pertinent technical aspects to look at for the study part are captured by the updated FL proposal.
We agree with Ericsson that this study proposal does not need to be limited to SBFD-aware UEs. Any findings/limitations would also apply to the legacy UEs and SBFD transparent mode. 

	IDC
	The updated version by Sony is ok to us. Based on the study, it should be further decided on whether the transmission/reception in an occasion that the link direction is collided should be discarded, or to be shifted to be fit into a valid subband to avoid the resource dropping. Depending on different scenarios in the study, the dropping may not be necessary and the UE can transmit/receive across SBFD and non-SBFD symbols.

	QC
	This should be discussed after RAN1 agrees which slot(s) can have mixed SBFD and non-SBFD symbols. 
So far, it is only motivated for the special slot, in which guard symbols exists in the slot. We don’t think that a channel can be mapped where a gap exists in the middle of the transmission or reception. 

	ZTE
	We agree with vivo that studying these aspects also help to decide whether a slot can consist both SBFD symbol and non-SBFD symbol. Adding the following bullet as proposed by vivo is also fine for us.
· Applicability for legacy and SBFD non-aware UEs


	OPPO
	We share view as NEC that a physical channel/signal mapped to SBFD and non-SBFD symbols within a slot lead amount of complexity. But benefit is not clear.
In addition, when we check agreement on UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots, we see an illustration (highlighted by yellow) that each transmission/reception within a slot has either all SBFD or all non-SBFD symbols. In our understanding, it means that each transmission/reception within a slot can not across SBFD and non-SBFD. If our understanding is right, then We are confused why different design principle is applied for a physical channel/signal occasion and one transmission occasion from multiple occasions.
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)
· Study the following options for SBFD-aware UEs:
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
· PDSCH/PUSCH/PUCCH repetitions
· SPS PDSCH/CG PUSCH
· TBoMS
· Multi-PUSCH/PDSCH scheduled by a single DCI
· Periodic/semi-persistent SRS/CSI-RS/PUCCH
· PDCCH


	Intel 
	We tend to agree with QC that, it is more sufficient to first decide whether a slot can consist of both SBFD and non-SBFD symbols. On the other side, with study of how a slot would consisting of both SBFD and non-SBFD symbol impact gNB and UE operation can help to decide whether to support such mixed slot.  

Regarding E///’s comment, we agree to study the impact of legacy/ non-SBFD UE and how gNB would schedule/configure to reduce the impact of the UE, if any, but the UE behavior does not change.  We can add one sub-bullet to consider impact of legacy/non-SBFD aware UE performance. 

	Sharp
	We also support to include non-SBFD-aware UEs in the scope of the study.

	Ericsson 3
	We are fine to study the aspects listed in the proposal. However, we think the “for SBFD aware” should be removed from the main bullet and instead insert the bullet suggested by vivo:
· Applicability for legacy and SBFD non-aware UEs

Contrary to the comment from Sony, we do believe there can be a phase continuity issue even for legacy UEs if the transmission uses the same RBs across SBFD and non-SBFD symbols where the link direction of these RBs are the same. The reason is that SBFD symbols the UE will use a narrowband UL receive filter and then in UL only symbols will switch to a full-band UL receive filter. This can cause a phase discontinuity for any UE (legacy or SBFD-aware) across the transition.

	Huawei, HiSilicon
	The support of mapping transmission/reception occasion of a physical channel/signal to both SBFD and non-SBFD symbols within a slot will complicate the discussion in quite some aspects as listed in the subbullets. So far, the main motivation to support a slot consisting of both SBFD and non-SBFD symbols is special slot. We don’t think this motivate the mapping of one signal/channel across different type of symbols. 
Overall, the potential benefit by supporting such operation is questionable but the specification impact is quite significant. We don’t think this is a good direction to go. 

	Xiaomi
	We share same views as Qc and HW. Although we can live with the proposal if majority of companies are interested, we want to clarify the following two issues:
1) As mentioned by Qualcomm, we would like to understand how to handle the case for a special slot consist of DFU. The flexible symbols is typically used as guard period for DL-to-UL switching, also guarantee there is sufficient switching time for Rx-to-Tx switching at gNB side. No matter what kind of gNB antenna architecture is assumed, time for RF retuning or adjustment is always needed. From this perspective, we don’t think it is possible for gNB reception. On the other hand, we are fine to further study or clarify this issue under the third subbullet, i.e. Potential interruption of transmissions/receptions during transition.
2) We would like to further understand the intention of the last newly added sub bullet from vivo: considering SBFD slot is transparent for legacy UE and non-SBFD aware UE, how to study something a UE cannot recognize?

	CMCC
	Ok to consider both SBFD-aware UE and legacy UE.

	Nokia, NSB
	We support the study. Actually, when not support a physical channel/signal to be mapped to SBFD and non-SBFD symbols within a slot for a SBFD-aware UE, there may be impact on scheduling flexibility and impact on performance.



Proposal 1-8c
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· Definition of flexible subband does not exist yet.
· Option 2: Dynamic SBFD is achieved by scheduling DCI which indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband.
· Option 2-1: explicit indication in scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL symbol, or whether DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are allowed
· Option 2-2: implicit indication in scheduling DCI based on resource allocation
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion

	
	Company

	Support
	New H3C, vivo (keep flexible in option 3), Sony, NEC, TCL, IDC, Qualcomm, ZTE, DOCOMO (keep flexible in option 3), Lenovo, Intel, Sharp, Huawei, HiSilicon, xiaomi, Panasonic, CMCC, Nokia, NSB, Fujitsu, Support (clarification requested)

	Not support
	Samsung (1-8c ok for Option 2/3 with re-wording but without Option 1), WILUS



	Company
	Comments

	Moderator
	Based on the 2nd round discussion, it seems that companies are fine with listing some high-level options for further study and it is agreeable that whether to support dynamic SBFD is a separate discussion. Ericsson proposed to delete flexible in Option 3 since we had no agreement to support converting an SBFD symbol to a flexible symbol.
An updated proposal is provided above as a starting point and although companies have different preferences, it is appreciated if companies can be open and constructive to further fine-tune the proposal in order to agree a high-level list of options for dynamic SBFD in this meeting.

	vivo
	We support the proposal in principle and it is good to remove the details for Option 2, but we prefer to keep flexible in Option 3. We understand we did not make any explicit agreement yet for converting the SBFD symbol configured in flexible symbol to flexible symbol. From gNB perspective, the converted SBFD symbol configured in legacy flexible symbol can be used as full DL or full UL symbol, but from UE perspective, the converted SBFD symbol configured in legacy flexible symbol can be used as full DL or full UL symbol or flexible symbol, it is the same as in Rel-15. 

	Sony
	We share similar views with vivo that at this point we can keep “flexible” in Option 3.  If companies are uncomfortable with it we can put it in square brackets, i.e.:

· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/[flexible] symbol.


	NEC
	For Option-3, we have similar concern as one of the rounds earlier, here we should not be mentioning what kind of DCI shall be used for indicating this conversion. Such discussion should be kept for Stage-3. It is also possible that a scheduling DCI can be used to indicate to UE whether a symbol is SBFD or not. For instance, a UE can be indicated whether a symbol is SBFD or DL-only based on resource allocation provided within the scheduling DCI, similar to how legacy UEs can be indicated of transmission direction during flexible symbols. So we suggest removing “non-scheduling” from Option-3.
· Option 3: Dynamic SBFD is achieved by non-scheduling a DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible symbol.


	TCL
	We are fine with the updated proposal, and suggest to initiate a new proposal for the definition of flexible subbands, and whether to support flexible subbands.  

	Samsung
	Thank you for taking our Round 2 comments into account.
For 1-8c (simplified) Options 2 and 3 as shown, we propose the following re-wording (Note: Options 2 (1) and 3 (2)):
For SBFD-aware UEs, study the following two options for dynamic SBFD operation if supported.
Option 1: Reception of scheduling DCI, e.g., DCI format(s) 0_x/1_x determines if DL receptions outside the configured SBFD DL subband and/or UL transmission outside the configured SBFD UL subband can occur
Option 2: Reception of non-scheduling DCI, e.g.,  DCI format 2_0, notifies the UE whether a symbol is an SBFD symbol or a full-DL/full-UL symbol.
For Option 1 (flexible SB),
we still have a strong preference not to include it because we see no immediate need. The notion of a SBFD flexible SB for dynamic SBFD could only arise in 2 situations. (1) legacy DL/F symbol Option 2 (D or F  DL-only) is agreed: a (semi-)flexible subband would then replace the UL subband. (2) legacy F symbol Option 3 (F  UL-only): but spec behavior could then simply follow existing NR behavior for F symbol. 

	IDC
	We support the proposal in general. Regarding Option 3, if the inclusion of ‘flexible’ is controversial, we think the fallback legacy symbol types can be removed for this high-level proposal, e.g.:
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or nota full-DL/full-UL/[flexible] symbol.
We are okay to further study on how to define the ‘flexible subband’ in Option 1. Also, we are open to make the Option 3 more generalized by removing “non-scheduling” mentioned by NEC.

	ZTE
	We are ok to remove the details for option 2. Regarding the following new bullet “Definition of flexible subband does not exist yet.”, maybe it is better to change it to “FFS: Definition of flexible subband”.

	         OPPO
	We prefer to give the high-level guidance and clarify the benefits and complexity of dynamic SBFD operation. 
In addition , dynamic SFI is already in spec. Dynamic SFI can be a baseline for evaluation .

	Intel
	We are fine with the proposal, though we still fail to see additional benefit of option 1 on legacy Flex symbol. 
Regarding NEC & IDC’s comment for option 3, we think the indication of SBFD and non-SBFD symbol by a DCI scheduling PDSCH/PUSCH is covered by option 2, so no need of revision of option 3. 


	WILUS
	Previous agreement in RAN1#112 meeting includes flexible symbol in Option 3. It was explicitly included in FL proposal 1-5b, but agreed with modified version to not reflect signaling details as follows:

	FL Proposal 1-5b in RAN1#112 meeting:
 For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1: DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2-1: the symbol can dynamically fallback via group-common signaling to a DL symbol in which UE assumes there are no UL/DL subbands.
· Option 2-2: dynamic DL receptions outside semi-statically configured DL subband(s) are allowed by scheduling DCI
For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s)   and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1: DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Option 2-1: the symbol can dynamically fallback via group-common signaling to a flexible symbol in which UE assumes there are no UL/DL subbands 
· Note: the flexible symbol refers to one as configured by TDD-UL-DL-ConfigCommon.
· Option 2-2: the symbol can dynamically change via group-common signaling to a DL symbol in which UE assumes there are no UL/DL subbands
· Option 2-3: dynamic DL receptions outside semi-statically configured DL subband(s) and dynamic UL transmissions outside semi-statically configured UL subband(s) are allowed by scheduling DCI
Performance of dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD

Agreement in RAN1#112 meeting
For dynamic SBFD,
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.
For each option, additional conditions may apply to determine whether the option is applicable.



Based on this, we prefer to keep not remove ‘flexible’ in Option 3. Alternatively, rephrase Option 3 in more general way as Option 2:
Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or a full-DL/full-UL/flexible non-SBFD symbol.

	Ericsson 3
	While not our first preference, we can live with proposal 1-8c
We still prefer to remove “flexible” in Option 3 (as in Proposal 1-8c) because we only have agreements so far on conversion to full DL and full UL.
While we can live with Proposal 1-8c we would be fine (and happier) if Option 1 is removed since we don’t have any agreements on flexible subband yet.

	Huawei, HiSilicon
	We are in general fine with the proposal but would not be okay without Option 1.
For the subbulet understand Option 1, we agree that some details on the definition of flexible subband will help the discussion. Following the generic subband definition, we suggest to add “Flexible subband is defined as 1 RB or a set of consecutive flexible RBs, which can be used for UL transmission, DL transmission, and guard band” under Option 1.
Conclusion
For discussion purpose, for SBFD operation within a TDD carrier, a SBFD subband consists of 1 RB or a set of consecutive RBs for the same transmission direction.

On Samsung’s comment, (1) legacy DL/F symbol Option 2 (D or F  DL-only) is agreed: a (semi-)flexible subband would then replace the UL subband. We are not sure why allowing DL transmisisons in a semi-configured UL subband would be more intuitive than allowing DL or UL transmissions in flexbile subband. This applies for both Option 2-1 and Option 2-2. (2) legacy F symbol Option 3 (F  UL-only): but spec behavior could then simply follow existing NR behavior for F symbol. This is exactly the advantage of flexbile subband compared to Option 3 where a new non-scheduling DCI is required while Option 1 can work well based on existing SFI indication.

	Xiaomi
	We echo Samsung’s comments on option 1. 
However, considering the proposal is high level options for further study, we can live with the current version.
Regarding whether to include flexile symbol in option 3, we prefer not. Besides the good reason as mentioned by Ericsson, we don’t think it make much sense to dynamically indicate a SBFD symbol as flexible symbol. It is confusing as it seems the UL subband is cancelled by flexible symbol, the UE behavior on how to transmit or receive semi-static channel/signal is not crystal clear. 
Furthermore, we believe the dynamic SBFD doesn’t indicate symbol type conflicting with legacy TDD is the common understanding. It’s better to clarify that dynamic SBFD doesn’t introduce direction collision between indicated DL/UL symbol and TDD pattern.
Hence, a note may be needed to make it crystal clear, like:
Note: dynamic SBFD doesn’t introduce any direction conflict with TDD configuration.

	CMCC
	Support to further discuss three options.
Regarding the “flexible” in option 3,  it can be further considered if only the symbol configured as flexible in TDD-UL-DL-ConfigCommon. Otherwise, the symbol is configured as DL in TDD-UL-DL-ConfigCommon, it makes no sense to further revise it as flexible.

	Nokia, NSB
	We support the study to make it clear in RAN1 on the benefit/impact of dynamic SBFD.
We do not support option 1 considering it is not aligned with SBFD definition.
For option 2, we think it should be aligned with previous discussion and agreement. 
For option 3, we think “flexible” should be kept as SFI will also configure keeping flexible in legacy spec.

	CEWiT
	Our preference is Opt 2 and 3. For opt 3, our understanding is below
· If the non-scheduling DCI is a new DCI format, then it should indicate whether the symbol is SBFD or non-SBFD (no need of full DL/UL/F). In case of existing DCI format, e.g., DCI format2_0, then in addition to the existing fields (i.e., DL/UL/F) new fields will be needed to indicate whether the symbol is SBFD/non-SBFD.
Since the proposal is written in general, we suggest to include F also in opt. 3.


	Moderator
	Companies have different views on whether flexible symbol should be included in Option 3 or not. It is proposed to make it general as suggested by companies as below. 
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not a full-DL/full-UL symbol.

For the suggested wording from Samsung, it is not quite clear to moderator the difference from the current wording. Given that the current wording seems stable, moderator would prefer to keep the wording to avoid more discussions.

For Option 1, some companies still want to preclude it for now. But it is not agreeable to Huawei.
For the proposal from Huawei to add definition of flexible subband, it is preferred to discuss that later given the limited time we have.
For the comment from xiaomi on adding additional note, is the intention to preclude converting an SBFD symbol to a full UL in a symbol configured as DL in TDD-UL-DL-ConfigCommon? If so, it should be clear from the previous agreement that for DL symbols, we only consider the following two options and neither of these options would allow UL transmission outside UL subband.
Agreement
For dynamic SBFD,
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 




Proposal 1-9c
Proposed Agreement:
Study the following options for SBFD operation in SSB symbols.
· Option 1: UL subband cannot be configured in an SSB symbol
· FFS misaligned periodicities between SSB and TDD UL/DL pattern
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Samsung (re-wording proposed), IDC, Qualcomm, ZTE, DOCOMO, Lenovo, Intel, Sharp, WILUS, Ericsson (with revision), Huawei, HiSilicon, xiaomi, Panasonic, CMCC, Nokia, NSB (with update), CEWiT

	Not support
	



	Company
	Comments

	Moderator
	Based on online discussions, companies’ views are divergent in terms of whether UL subband can be configured in SSB symbols and whether UL transmissions are allowed in SSB symbols. Whether SBFD operation is allowed in SSB symbols has been discussed for several meetings. Although it is desirable to make a conclusion, it is clearly difficult at this point. So a new proposal is provided by taking a step back and lists the potential options taking the configuration of UL subband in SSB symbol into account.

	vivo
	For option 1, add ‘An’ in front of “UL subband”.

	Samsung
	We support the FL proposal in principle. Ok for split between Option 1 (no SBFD UL SB on SSB symbol) and Option 2 (“can be configured”)
2-1 is currently not clear to us. What is the purpose of configuring the SBFD UL SB on the SSB symbol if we then can never use the SBFD UL SB for UL transmissions? Isn’t it simpler then to not have any option and to simply keep one FFS under Option 2?
Proposed alternative wording for Option 2: 
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions
· FFS when and/or under which conditions the SBFD-aware UE transmits in the SBFD UL subband or receives on the symbol

	IDC
	Support the updated proposal. We may remove “entire” in Option 2-1, as it seems redundant. 

	OPPO
	For option 2, it’s better to list UE-to-UE CLI, uncertain SSB reception and different antenna configuration issues to give guidance for further study. “When/which condition” miss much useful information we have discussed 
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
FFS when and/or under which conditions, e.g. Impacting parameter, at least, from UE-to-UE CLI, uncertain SSB reception and different antenna configuration,etc.

	Intel 
	We are fine with the proposal. 
For option 1 FFS point, in our understanding, the misalignment is the periodicities between SSB and semi-static SBFD configuration, not TDD UL/DL configuration, though there would be dependency of SBFD configuration and TDD UL/DL configuration. 

In our understanding, for option 2-1, SBFD operation is not allowed, no matter SSB is in DL subband or not. The benefit of option 2-1 vs option 1 is configuration flexibility as explained by FL. For option 2-2, SBFD is allowed if certain conditions are met, e.g., SSB is in DL subband and other conditions. Then, for option 2-2, maybe we can delete ‘SSB is located in DL subband’ because it is also one of conditions in FFS sub-bullet. 


	Ericsson 3
	We have a similar concern as Samsung on the options under Option 2. We think it is too restrictive to have two distinct options. As we discussed in an earlier round, it may be useful depending on deployment conditions to have flexibility in configuration whether the UE prioritizes SSB reception for RRM measurements or prioritizes UL transmission. The reason is that there can be long UL outages depending on the SMTC window duration, and this can be undesirable. In that sense, there could be configurability between Option 1 and Option 2. To keep things at a higher level, we suggest the following revision.

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 TDD UL/DL pattern
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions
When and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol

	Huawei, HiSilicon
	We can live with the proposal but the restriction with Option 1 is necessary and as a matter of fact the two options under Option 2 are addressing the FFS under Option 1.

	Xiaomi
	It seems option 2-1 and option 2-2 may not be the complete list for option 2. For example, is it possible that both option 2-1 and option 2-2 are supported? Saying there are two UE behavours:
1) If UL subband overlaps with SSB in frequency domain, option 2-1 is applied
2) If UL subband doesn’t overlap with SSB in frequency domain, option 2-2 is applied.
From this perspective, we support the update from Samsung.

	CMCC
	Support the proposal.
Regarding the comments from Samsung and Ericsson, we wonder if we remove the details in Option 2, the new proposal doesn’t provide more information than the previous agreement.
Agreement
Study whether SBFD operation in SSB symbols is supported or not.

	Nokia, NSB
	We support the study. But for option 1, the SSB periodicity and TDD pattern can be not-aligned in legacy spec. Why using FFS?
For option 2, we propose to also study the meaning/benefit of option 2-1 and what is the impact on legacy UE.

Study the following options for SBFD operation in SSB symbols.
· Option 1: UL subband cannot be configured in an SSB symbol
· FFS misaligned periodicities between SSB and TDD UL/DL pattern
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions
· Whether/how much impact to legacy UE.


	Moderator
	For Option 1, the following changes are made based on the comments from Ericsson and Intel.
· Option 1: UL subband cannot be configured in an SSB symbol
· FFS handling of misaligned periodicities between SSB and TDD UL/DL pattern semi-static SBFD subband time location configuration

For Option 2, Samsung, Ericsson and xiaomi prefer to remove sub-options. A question from xiaomi is whether it is possible that both option 2-1 and option 2-2 are supported. The proposal is to study the options but not down-select to one. So it is not precluded that SBFD-aware UEs can have different behaviors in SSB symbols although the motivation is not clear yet. CMCC think if we remove the details in Option 2, the new proposal doesn’t provide more information than the previous agreement.
Moderator tends to agree with the comment from CMCC and prefer to keep Option 2-1 and 2-2.



Proposal 1-11b
Proposed Agreement:
Study benefit and whether there is potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.

	
	Company

	Support
	New H3C, Sony, TCL, Samsung,OPPO, Intel, Sharp, WILUS, CMCC

	Not support
	Qualcomm, Ericsson, Huawei, HiSilicon



	Company
	Comments

	Moderator
	Based on the discussions, majority companies do not think supporting partial PRG has (significant) UE complexity increase. But Qualcomm has concerns on UE complexity and think the benefit is marginal. Companies are encouraged to check Qualcomm’s comments in 2nd round for proposal 1-11a.
In order to move forward, the proposal is updated to include benefit study.

	vivo
	We do not think the increased complexity is a big issue at the UE side. 

	QC
	Reply to vivo, please read our response in previous round. 
Currently, the locations of the partial PRG are FIXED at DL BWP boundaries. This feature introduces two additional PRGs within the DL BWP. PRBs. For companies that claim no UE complexity exist, please provide further inputs that support your thoughts! 


	ZTE
	Similar view as vivo.

	Lenovo
	The potential benefits of using the partial PRG is at least the same as in Rel-15 given that Partial PRG is supported since Rel-15. The benefit may be enhanced with SBFD as each of the DL subband of the two DL subband may have partial PRGs. 

	WILUS
	Partial PRG is already supported as denoted by “Actual number of consecutive PRBs in each PRG could be one or more” in TS 38.214. No additional impact on UE implementation complexity would be expected in SBFD operation.
@Qualcomm, please clarify impact on UE implementation complexity by introducing additional partial PRG at DL/UL subbands boundaries.

	Ericsson 3
	We understand that in legacy operation, partial PRGs are fixed at DL BWP boundaries. However, with semi-static configuration of an UL subband, potential partial PRGs are also fixed at the edges of the DL subbands, hence channel estimation structure can be known in advance, and we don’t think that handling two extra partial PRGs is so significant compared to many of the other complexities introduced by SBFD operation.

	Huawei, HiSilicon
	Similar comments as other companies that the partial PRG has been supported in current spec. We don’t think it is necessary to study impacts on UE implementation complexities.

	Xiaomi
	We have similar views as Qualcomm. The benefits from PRG enhancement is marginal as the largest PRG size is 4(wide PRG is another issue and has been agreed with a parallel discussion). On the complexity issue, as we commented in previous round discussion, we do see the difference from legacy partial PRG which is only located at DL BWP boundary. From this point of view, we agree with Qualcomm as well.

	Nokia, NSB
	As discussed in RAN1, actually it can already be supported by spec. Not sure what is the special motivation to study this.



Proposal 1-14b
Proposed 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 configures CSI-RS resources in two DL subbands as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. Option 1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols.
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which is more flexible but may require additional signalling overhead. Option 2-1 is not applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols.
· Option 2-2 can reuse the existing signalling design for CSI-RS resource configuration. It is applicable to periodic/semi-persistent CSI-RS in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols and Option 2-2 can be used to resolve the potential unaligned boundaries between CSI-RS resource configuration and SBFD subbands

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Samsung, IDC, Qualcomm, ZTE, OPPO, DOCOMO, Lenovo, Intel , Sharp, WILUS, Ericsson, Huawei, HiSilicon, xiaomi, Panasonic, CMCC, Fujitsu, CEWiT

	Not support
	Nokia, NSB (update is needed)



	Company
	Comments

	Moderator
	Based on the discussions, several companies agree that Option 2-1 with certain new rules/designs can be applicable to periodic/semi-persistent CSI-RS. Then it is also possible for Option 1. So whether an option is applicable to periodic/semi-persistent CSI-RS is removed for all the three options. It is not quite clear to moderator and would appreciate if Qualcomm can elaborate. Other companies are also welcome to share your views.
In addition, Qualcomm commented to add the following two comments:
1. For option 2-2: The usability of the CSI-R across SBFD and non-SBFD depend on gNB implementation on antenna/panels configuration and whether the same number of CSI-RS ports are used for SBFD and non-SBFD symbols and assumptions on power/QCL.
2. The usability of the same CSI-RS resource for legacy UE or non-aware UE.  CSI-RS resources of option-1 and option 2-2 can be leverage for legacy UEs.


	vivo
	We support the proposal. About QC’s two comments, we are fine with the 1st one. About the 2nd one, we think the 1st comment covers the 2nd one and the necessity and how the CSI RS for SBFD aware UE and non-SBFD aware UE can be decided by gNB. 

	Sony
	QC’s comments seem more relevant to Proposal 1-16a.

	Samsung
	We agree with the moderator assessment and support the updated proposal 1-14b. 
For Qualcomm’s proposal 1, we are ok with 1st but don’t exactly understand what is meant by the 2nd. 

	IDC
	Fine with the updated conclusion to be captured in the TR. We are fine to capture the first comment from QC, but failed to understand the second comment. The second comment needs clarification, or it is okay not to be captured.

	QC
	Thanks for the discussion and inputs! 
To further clarify on 1st comment, consider a gNB implementation with two panels. In TDD symbols, both DL panels are used for DL transmission. In SBFD symbols, only one panel is used for DL transmission. In One implementation, the gNB may have 32 CSI-RS ports in TDD symbols mapped to both panels. While in SBFD symbols, only subset of the ports, e.g. 16 CSI-RS ports are transmitted from panel. Then, it is not clear for at least option 2-2 how it works when there is P/SP CSI-RS that map to SBFD and non-SBFD symbols. 
This comment can be addressed by adding the following to the agreement,
Note: Whether the CSI-RS resource can be used for SBFD and non-SBFD symbols and considering gNB implementation of same/different number of antennas/ports in both symbols. 

For the second comment, we need to clarify how P/SP CSI-RS are configured to legacy UE in SBFD symbols. We think that option 1 works well for legacy UE. 

	DOCOMO
	Support the proposal, and agree with Qualcomm’s first comment. For the second comment, our understanding is gNB implementation ensures contiguous frequency resource allocation for legacy UEs. 

	Intel 
	Regarding QC’s 1st comment, we think it is valid. 
Regarding QC’s 2nd comment, two CSI-RS resource configurations in option 1 can be supported by legacy UE, but existing mechanism does not support a linkage of 2 CSI resource. So, it is unclear how option 1 is workable for legacy UE. 


	Intel2
	On further thoughts, for QC’s 1st comment, we think it is valid, but it seems not specific for option 2-2. 
If companies think certain new rules/designs can be applicable to periodic/semi-persistent CSI-RS by option 1 and option 2-1, i.e., all options can be applicable to periodic/semi-persistent CSI-RS, then, the issue mentioned by QC is a common issue for all options rather than only for option 2-2.  
For the wording for the note, in our view, there can be several aspects on whether a single CSI-RS resource for both SBFD and non-SBFD symbols, e.g., gNB antenna configuration mentioned by QC, as well as different CLI which may require different Tx power for SBFD and non-SBFD even when the antenna configuration is same for SBFD and non-SBFD symbol. So, we prefer to keep it more general, e.g., 
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 number of antennas/ports in both symbols. 
For the added note, we see some overlapping with proposal 1-16a, when CSI-RS is used for CSI. But as we agreed in last RAN1 meeting, the CSI-RS for study is not only for CSI, but also for other purposes, e.g., TRS. So, we think the note under this proposal 1-14b is reasonable.  


	Ericsson 3
	Support Proposal 1-14b

	Huawei, HiSilicon
	We agree with QC’s comments and support the addition.

	Xiaomi
	We are fine with the note proposed by Qc to clarify the applicability of same CSI-RS across SBFD symbol and non-SBFD symbol. However, our feeling is that the note should be not only applied to option 2-2 but also the other options?

	CMCC
	Support this proposal.
Similar view as Intel, the 1st comments from Qualcomm are applied to all the options if the CSI-RS can be shared between SBFD symbol and non-SBFD symbol.

	Nokia, NSB
	We think for option 1 and option 2-1, if they want to support the case for periodic/semi-persistent CSI-RS, then more additional design is needed. We should also mention it in the conclusion.

	Fujitsu
	Support the proposal. Regarding QC’s 2nd comment, neglecting the accuracy of CSI measurement, CSI measurement seems to be configured in any options. In option 2-1, CSI measurement for each subband excluding the boundary of DL/UL subband could be configured. Studying the behavior of legacy UE seems to be needed.

	Moderator
	This proposal is for non-contiguous CSI-RS resource allocation. The comments from Qualcomm can be discussed under Proposal 1-16.
For the comment from Nokia, for all the options, in order to be applied for periodic/semi-persistent CSI-RS across different symbol types, some new design is needed. It is hard to say which option needs more additional design.
So the proposal remains unchanged.



Proposal 1-26
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the configured guardband(s).

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Samsung (re-wording proposed), Qualcomm, ZTE, DOCOMO, Intel, WILUS (w/modification), Ericsson, Huawei, HiSilicon, CMCC, CEWiT (support rewording by SS)

	Not support
	IDC(Discuss separately for DL/UL), Lenovo (ok for UL), Sharp (OK for UL), Nokia, NSB



	Company
	Comments

	Moderator
	We agreed that at least for semi-static SBFD, guardband(s) can be explicitly or implicitly configured. But we do not have agreement on whether UE can transmit UL channels/signals or receive DL channels/signals on the configured guardband(s), which causes some different views when we discuss e.g. proposal 1-15(a)/1-17(a). So it is proposed to have an explicit agreement.
In addition, moderator would like to point out it is from SBFD-aware UE perspective. For companies who want to achieve guardband by implementation at gNB side, it is expected that guardband size of 0 is configured to the UE. So this proposal should be also fine for such operation.

	Sony
	We are fine with proposal.  However, we think the UE can still receive in the guardband, e.g. measurements, as it is not causing harm to others.  No strong views either way.

	Samsung
	We support the FL proposal 1-26 in principle. 
We propose this modified wording:
For semi-static SBFD operation, i.e., when DL receptions outside semi-statically configured DL subband(s) are not allowed and/or UL transmissions outside semi-statically configured UL subband are not allowed, an SBFD-aware UE does not expect to be scheduled or configured with UL transmissions or DL receptions in RB(s) configured as guardband(s). FFS: dynamic SBFD. 

	 IDC
	Firstly, we should put ‘if configured/supported’ for the ‘guardband(s)’, as it itself is not agreed yet. We understand FL’s intention only focusing on SBFD-aware UE perspective (not gNB-perspective), and agree with Sony’s observation.  So, to make the proposal clearer, suggest two separated bullets for DL and UL, e.g:

Updated proposal:
For semi-static SBFD, 
· a SBFD aware UE does not transmit UL channels/signals on the configured guardband(s), if configured/supported.
FFS: a SBFD aware UE does not receive DL channels/signals on the configured guardband(s), if configured/supported.

	ZTE
	If companies still have concern on it, maybe we can make it as working assumption first.
But for dynamic SBFD, we think it is possible to transmit DL transmission in the guard bands at least for the case when DL transmission is transmitted in the UL bands. 

	OPPO
	In our understanding, measurement in guardband helps gNB to schedule/power control/filter configuration. And measurement in guardband does not lead interference. We are confusing whether “receive” includes “measure” or not.

	Lenovo
	We share the view from Sony and IDC. DL receptions outside semi-statically configured DL subband(s) in guardbands if supported/configured, should be ok.

	Sharp
	Even if the DL channels/signals on the configured guardband(s), if the DL channels/signals are transmitted in the SSB symbols, the configured guardband(s) should not be valid. Therefore, we don’t agree to DL channels/signals. We are OK with UL channels/signals. 

	WILUS
	We support the proposal in general. Based on the agreement made in this meeting, guardband(s) can be explicitly configured or implicitly derived. Thus, we proposed to rewording as following (‘Proposed Agreement’ seems missing):
Proposed Agreement:
For semi-static SBFD, a SBFD aware UE does not transmit UL channels/signals or receive DL channels/signals on the configured determined guardband(s).
Regarding the FL’s questions, at least minimum fixed number of guardband size can be defined in the specification based on the RAN4 study. Then, remaining RBs outside DL/UL subbands and fixed guardband(s) have possibility to be scheduled for DL reception and/or UL transmission, and it’s up to gNB scheduler.

	Ericsson 3
	Support Proposal 1-26
Regarding dSBFD, if a symbols is converted to full DL or full UL, then there are no guardbands anymore. Hence, Proposal 1-26 should be fine for proponents of dSBFD.

	Huawei, HiSilicon
	We do not have agreements on that the guardband is configured so far. So we suggest to delete “configured”.

	Xiaomi
	We share the same views with Sony/IDC/Lenovo. We support the updated version from IDC. 
Regarding the comments that guard band is used for roll off of filter at gNB side, we are not sure what exactly the filter is, i.e. RF filter or baseband filter. For RF filter, the bandwidth should be equal to band while baseband filter should be equal to channel bandwidth. Neither of them are subband based filter. 

	Nokia, NSB
	We think the guard band is mainly used to UL transmission, but UE receiving on the guard band for CLI measurement will provide benefit and can not be forbidden.

	CEWiT
	Fine with the intention of the proposal. Support the version suggested by Samsung

	Moderator
	For the comments from Sony, IDC, Lenovo and xiaomi to FFS DL receptions in guradband. The motivation to configure guardband and dynamically use it for DL reception is not clear to moderator. As moderator explained, if the intention is to reserve guardband based on implementation, it is more reasonable to indicate guardband size of zero.
For the comments on CLI measurement in guardband, the current proposal does not preclude receiving UL signals from aggressor UE. We have hear more views from companies.
For the comments from Samsung, moderator thinks it is too restrictive. Note that we are discussing FDRA enhancements which enable SBFD-aware UE to exclude RBs outside DL/UL subbands.




Proposal 1-15b/Proposal 1-17b
Proposed Agreement:
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 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).

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Samsung, IDC, Qualcomm, ZTE, DOCOMO, Lenovo, Intel, Sharp, WILUS, Ericsson, CMCC, Nokia, NSB, Fujitsu, CEWiT

	Not support
	Huawei, HiSilicon



	Company
	Comments

	Moderator
	Based on the discussions, a clear majority companies support to go with Option 2 directly for unaligned boundaries between CSI-RS resource configuration and SBFD subbands and unaligned boundaries between CSI reporting subband and SBFD subbands. So it is proposed to conclude.

	Samsung
	We support 1-15b/1-17b 

	QC
	Support. Suggest adding, “for SBFD-aware UE” for proposal 1-17b.

	Ericsson 3
	Support Proposal 1-15b/1-17b. Agree with QC’s suggested revision

	Huawei, HiSilicon
	The current proposal may be okay for semi-static SBFD. For dynamic SBFD, the two bullets may need a separate discussion. So we suggest to modify this proposal as follows:
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 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).
· FFS: dynamic SBFD.

	xiaomi
	It is related to proposal 1-26, i.e. whether guard band is available to DL reception or measurement. We should firstly get consensus and then come back to P1-15b&P1-17b.

	Fujitsu
	Support the proposal and QC’s comment. Legacy UEs cannot measure CSI excluding DL subband(s).



Proposal 1-16a
Proposed 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: separate 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 one CSI-RS restricted to SBFD symbols only and another CSI-ReportConfig is associated with one CSI-RS restricted to non-SBFD symbols only;
· Option 1-2: separate CSI-ReportConfigs are associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI-ReportConfig associated with SBFD symbols, CSI report is derived based on CSI-RS in SBFD symbols only and for CSI-ReportConfig associated with non-SBFD symbols, CSI report is derived based on CSI-RS 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 for SBFD symbols and for non-SBFD symbols based on CSI-RS in SBFD symbols and non-SBFD symbols respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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
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.

	
	Company

	Support
	New H3C, vivo, Sony (clarifications needed), NEC, TCL, Samsung, IDC, Qualcomm, ZTE,OPPO, DOCOMO, Lenovo, Intel, Sharp, WILUS, Ericsson (suggestions for harmonizing), Huawei, HiSilicon, xiaomi, Panasonic, CMCC, Nokia, NSB (with comment), Fujitsu, CEWiT

	Not support
	



	Company
	Comments

	Moderator
	Thanks for the good discussions. Moderator share the same understanding with CMCC, IDC, QC, WILUS etc. To borrow the nice table from QC, the intention of the proposal is as follows.
	
	Number of CSI-RS resources

	
	2 CSI-RS resources
· CSI-RS#1: occasions in SBFD-symbols only
· CSI-RS#2 occasions in non-SBFD symbols only
	1 P/SP CSI-RS resource with occasions in both SBFD and non-SBFD symbols

	CSI Report
	Two different Reports
	Option 1-1
Report1 associated with CSI-RS#1, Report2 associated with CSI-RS#2
	Option 1-2
Report1 and Report2 associated with the same CSI-RS resource

	
	Single CSI Report
	Option 2-1
Same Report associated with two CSI-RS resources
	Option 2-2
Same Report associated with the same CSI-RS



The proposal is updated accordingly. Please check whether the proposal reflects the intention correctly.

	Vivo
	We support in principle, but does the main bullet “in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols” contradict with option 1-1 that CSI RS#1 only occurs in SBFD symbols and CSI RS#2 only occurs in non-SBFD symbols by Gnb proper configuration? Or Option 1-1 implies there may be additional rule defined e.g., the CSI RS#1 occurs in non-SBFD symbol is invalid? 

	Sony
	Is the intention to select only one option.  Should there be a choice for Gnb configuration, for example shouldn’t the system allows the Gnb to configure Option 2-1 and Option 2-2.  If the Gnb wants to use different antenna for SBFD and non-SBFD then it can configure Option 2-1 but if it decides to use the same antenna for SBFD & non-SBFD it can configure Option 2-2.  Why should we prevent the Gnb from doing both?

	NEC
	We are okay with the intention but just wanted to point out that the selection of one of the options is also closely tied with the outcome of the discussion that how can CSI-RS transmission is performed across SBFD and non-SBFD symbols of different slots (i.e. discussion going on for Proposal 1-18). Hence, prefer to add this as a note.
Note: Selection of one of the options could be dependent on the outcome of the discussion related to supporting CSI-RS transmission across SBFD symbols and non-SBFD symbols in different slots

	IDC
	@Sony, we don’t think the intention is to select only one, out of the four options at this SI phase, but to just list up those all 4 well summarized options to be further considered and discussed in WI phase.

	QC
	Support FL proposal.
Similar to earlier comment, it is good to have one more FFS on impact of different antennas/ports in SBFD and non-SBFD.
FFS: impact of Gnb implementation of same/different number of antennas/ports in SBFD and non-SBFD symbols.

	ZTE
	We have similar question as Sony.

	DOCOMO
	Support the proposal and QC’s update.

	Ericsson 3
	We are fine with the proposal, but suggest the following wording which can better capture the distinctions between the 4 options.

vivo had a concern about the wording “in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols.” However, this wording is important for Options 1-2 and 2-2 which are based on a single CSI-RS. Without this wording, those options do not make sense. Perhaps some note is needed for Option 1-1 and Option 2-1 to address vivo’s concern.

Proposal 1-16a
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 separate 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 one a CSI-RS restricted to SBFD symbols only and the second another CSI-ReportConfig is associated with one 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 dereived based on CSI-RS instances in SBFD symbols only. The CSI report associated with the second CSI-ReportConfig is dereived based on CSI-RS instances in non-SBFD symbols only.
· Option 1-2: separate CSI-ReportConfigs are associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI-ReportConfig associated with SBFD symbols, CSI report is derived based on CSI-RS in SBFD symbols only and for CSI-ReportConfig associated with non-SBFD symbols, CSI report is derived based on CSI-RS 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 for SBFD symbols and for non-SBFD symbols based on the first and second CSI-RSs in SBFD symbols and the second CSI-RS in non-SBFD symbols respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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
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.


	Xiaomi
	We also want to clarify whether more than one options can be supported in the end. If IDC’s understanding is the common understanding, we are fine with the proposal with the following editorial modification on main bullet, which I think can also response vivo’s question:

For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS(s) in case the periodicity is such that CSI-RS instances occur in both SBFD and non-SBFD symbols:

	CMCC
	Support this proposal. We don’t think this proposal is to down-select only one option, it just says study the following options.

	Nokia, NSB
	The description for option 2-2 should be in the bullet but not in the end. Or the Option 2-2 is not clear. 



Proposal 1-18b 
Proposed 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 maywhich requires additional specification efforts.
Option 1 may 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 reduce the transmission/reception latency and improve coverage.

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Samsung, IDC, Qualcomm, ZTE,OPPO, DOCOMO, Lenovo, Intel, WILUS, Ericsson, xiaomi, Panasonic, CMCC, Nokia, NSB, CEWiT

	Not support
	Sharp, Huawei, HiSilicon



	Company
	Comments

	Moderator
	Huawei commented that Option 1 may not increase the latency, e.g. gNB can alternatively schedule two TBs on SBFD-slot and non SBFD slot. But the proposal (first sentence in the last paragraph) provides the conditions and it seems the statement is correct. 
Ericsson commented that additional specification efforts are not necessarily required for Option 2. By gNB implementation, the gNB can ensure FDRA that is valid in both SBFD and non-SBFD symbols in different slots. It is not necessarily so that different power control and beam/spatial relations need to be different. The intention of the proposal is to say that power control and beam/spatial relations may be different and if different, additional spec efforts may be required. It is clarified in the updated proposal above.

	vivo
	About HW’s comment on schedule two TBs on SBFD-slot and non SBFD slot, it does not work for repetitions and TBoMS.  

	Sony
	Share similar views with vivo, HW’s comment is not applicable to repetitions.

	Samsung
	We agree with the Ericsson comment that even when we use Option 2, FDRA/FH can be selected by the gNB in a way that it fits both the SBFD UL SB and the nUL slot using existing RRC/L1. It may not necessarily be a desirable to always do that (fragmented contiguous UL scheduling BW in the nUL slot) but that should be separately discussed/concluded in the FDRA proposals. Here, good to capture this distinction in the wording. We support.

	ZTE
	We share similar view as vivo and Sony.

	DOCOMO
	About HW’s comment, agree with vivo’s view that it is not applicable to repetitions and TBoMS.
Agree with Ericsson’s comment.

	Intel 
	For HW’s comment, gNB can alternative schedule different PUSCHs/PDSCHs on SBFD and non-SBFD slot, but there may be OOO issue, e.g., in case of multi-PUSCH scheduling. In other words, to avoid OOO, the latency is increased. 
For E///’s comment, we are fine with the update provided by FL, though we think proper beam/power/MCS may still be different due to interference, and UL timing may be different, even when gNB configures a FDRA valid in both SBFD and non-SBFD symbols.

	Sharp
	We suggest the following update to the observation for Option 1. 
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.

We are still not sure how PUSCH repetition can be mapped only to SBFD symbols? I understand that PUSCH repetition can be mapped only to non-SBFD symbols by allocating the PUSCH repetition outside of the UL subband in frequency domain. However, how the PUSCH repetition can be mapped only to SBFD symbols by gNB configuration or scheduling? 

	WILUS
	Agree with vivo. Those options are to handle the multi-slot UL transmissions including repetitions and TBoMS.

	Ericsson 3
	Support Proposal 1-18b

	Huawei, HiSilicon
	To vivo/Sony/ZTE, by the transmitting two TBs over two SBFD slots and non-SBFD slots, we are not suggesting that the two TBs are scheduled by one DCI but rather using separate DCIs. 
We suggest to discuss option 1 w/ enhancement and w/o enhancement separately, i.e., three options:
1. Baseline: The transmission/receptions can be in SBFD symbols and non-SBFD symbols without any enhancement, e.g., separate FDRA, UL power control, beam/spatial relation across SBFD symbols and non-SBFD symbols.
2. Option 1: separate CSI reporting for SBFD symbols and non-SBFD symbols
3. Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols with some enhancement, e.g., separate FDRA, UL power control, beam/spatial relation across SBFD symbols and non-SBFD symbols.
In our understanding, the performance and scheduling flexibility of the baseline is worse than option 1 and 2. And option 1 and 2 have similar coverage and latency performances, and better than the baseline. Option 1 and 2 have different spec effects, e.g.,
1. Option 1 may enhance available slots determination, collision rules, as well as interlaced-TB transmissions, etc.
5. Option 2 may enhance FDRA, UL power control, and beam/spatial relation, etc.

	CMCC
	Same view as vivo.



Proposal 1-19b
Proposed 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 the 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 for SBFD slots and non-SBFD slots
· Option 1-3: one FDRA configuration/indication and one 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.

	
	Company

	Support
	New H3C, Sony, NEC, TCL, Samsung (without “postponed”), IDC, Qualcomm, ZTE,OPPO, DOCOMO, Lenovo, Intel, Sharp, WILUS, Ericsson, Huawei, HiSilicon, xiaomi, Panasonic, CMCC, Nokia, NSB, Fujitsu, CEWiT

	Not support
	



	Company
	Comments

	Moderator
	The proposal is updated based on the comments.
@Spreadtrum, I did not include “exclusion the RBs” in Option 2 because I think it is more like Option 1-2. Please comment if you think otherwise.

	vivo
	@Intel, thanks a lot for your explanation. Now understand the intention of option 1-2.
For option 1-3, if updated this way, in our view it is covered by option 1-1. We prefer original option 1-3. In our view, frequency hopping can be next step after this proposal. Or we can add one FFS applied to all options, FFS frequency hopping. 

	Samsung
	See our Round 1 and 2 question on “postponed”

	QC
	Based on FL explanation, we believe ‘postponed’ should be kept. In general, for available slot counting, it needs to be study whether availabity is determined in both ‘time and freq’ availabity in a slot or ‘time- resource availabity. 

	ZTE
	We have a different understanding with vivo. We understand option 1-3 is different from 1-1, option 1-1 may require two different FDRA configurations, but option 1-3 only requires one.

	DOCOMO
	Agree with QC to keep “postponed”.

	Intel 
	We share same view with QC to keep “postponed” as we explained in 1st and 2nd round. 
Regarding vivo’s comment, it depends on how to understand ‘FDRA configuration/indication’.  If we consider RB offset configuration/indication belongs to FDRA configuration/indication, then, option 1-3 belongs to option 1-1, otherwise, option 1-3 does not belong to option 1-1. 

	Ericsson 3
	Support Proposal #1-19b

	xiaomi
	For option 1-3, the intention is to derive separate resource allocation from one FDRA. Although RB offset is additionally introduced, it seems it is already covered by option 1-2.



Proposal 1-20b
Proposed Agreement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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).
· FFS: Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
Note: Whether these enhancements are applicable to only USS or also CSS

	
	Company

	Support
	Panasonic, New H3C, vivo, Sony (alt wordings for Option 4), NEC, TCL, IDC, Qualcomm, ZTE, DOCOMO, Lenovo, Intel, Sharp, Huawei, HiSilicon, CMCC, Nokia, NSB (with update), CEWiT

	Not support
	Samsung (wording for resolution proposed)



	Company
	Comments

	Moderator
	Still some companies do not think there is an issue and enhancement is needed. For Option 4, it seems that companies have some questions. Please check Panasonic’s feedback in 2nd round to see whether Option 4 is agreeable or any revision is needed. Note is added as per NEC’s comments.

	Panasonic
	We support the proposal. For option 4, if just saying "Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)" is confusing, we would like to add an explanation like the following blue text in order to clarify that the other search space set can be used instead of dropped search space set.

· FFS: Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s). The other search space(s) is used based on the existing search space set dropping rule.

	Sony
	Based on Panasonic comments, I think Option 4 is similar to Option 1 but instead of having separate CORESET configured for SBFD and non-SBFD symbols, we have separate Search Space for the same CORESET in SBFD and non-SBFD symbols.  In a way nothing is actually dropped.  Maybe another description would be:

· FFS: Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s)in SBFD and non-SBFD symbols


	Samsung
	As we commented in Rounds 1 and 2, existing Rel-15/Rel-16 NR specifications provide much flexibility to configure PDCCH reception for the UE. We are not convinced yet of an actual need to enhance L1 PDCCH reception for SBFD operation. FG 3-1 supports 1 CORESET per BWP per cell in addition to CORESET0. More than 1 CORESET per BWP other than CORESET0 is mandatory for FR2 UEs (FG 3-3). CORESET#1 in F-D can be allocated to the SBFD DL subband only. 2 or 3 OFDM symbols can be used. 10 SSS are supported to configure separate T-D behaviour for PDCCH reception across SBFD and non-SBFD slots. Rel-17 adds SSSG switching.  
We consider PDCCH enhancements for SBFD-aware UEs as potentially very high UE modem design impact and specification effort. We’re ok to study and evaluate proposed PDCCH enhancements in the SID if there is enough interest by companies.
We propose we take the same approach like for the existing agreements on CSI-RS resources, CSI reporting, PDSCH/PUSCH/PUCCH resource allocation across slots, or the proposals in Round 3 for SSB.

Proposed wording:
For SBFD-aware UEs, study the at least the following options for PDCCH reception across SBFD symbols and non-SBFD symbols in different slots,
· Option 1: PDCCH reception based on 1 CORESET per BWP per cell in addition to CORESET0
· Note: supported in existing specifications
· Option 2: PDCCH reception based on more than 1 CORESET per BWP per cell in addition to CORESET0
· Note: supported in existing specifications
· Option 3: Enhanced PDCCH reception based on 1 or more CORESET per BWP per cell in addition to CORESET0 where potential enhancements for evaluation include, 
· Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols
· Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s)
· UE does not monitor a PDCCH candidate if it is mapped to one or more REs that overlap with REs outside DL subband(s).
· Search space(s) dropping when the associated CORESET overlaps with RBs outside DL subband(s)


	IDC
	The two versions for Option 4 (one from Panasonic, another from Sony) sound almost the same to us. If it is correct, we are fine either way. Or, is Panasonic’s version like the other search space(s) is only to be used when such overlap happens? If it is a valid interpretation, we may slightly prefer Sony’s version which is more generalized.

	ZTE
	We are open to include the updated Option 4 from Sony and also ok to remove the FFS.
· Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s)in SBFD and non-SBFD symbols


	Lenovo
	With 1 CORESET, to avoid frequency resource fragmentation of CORESET resources due to UL subband in SBFD symbol, an RB offset to CORESET RB groups in SBFD symbol should be studied for CORESET frequency resource allocation. 

	Ericsson 3
	We are still not convinced of any need for enhancement as the spec is sufficiently flexible through configuration of multiple CORESETs and/or search spaces to avoid the corner case of a search space with MOs that can occur in both SBFD and non-SBFD symbols.

However, if the majority wants to study, we could could live with the following (as we commented in the 1st round):

For the case that: 
· The monitoring periodicity of a search space is such that different monitoring occasions occur in SBFD and non-SBFD symbols, respectively, and,
· The associated CORESET overlaps the boundary of a DL subband in SBFD symbols
Consider whether/how the above could be supported considering the following options for potential enhancement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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).
· FFS: Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
Note: Whether these enhancements are applicable to only USS or also CSS


	Xiaomi
	We support the updated proposal from Samsung.

	Panasonic2
	We can live with Sony’s version of option 4 since it would be more generalized description.

	CMCC
	We support this proposal and think the enhancement for CORESET is very beneficial.
The number of CORESETs UE supporting is limited, e.g., mandatary two CORESETs in FR1. If two CORESETs are configured for normal DL slots and SBFD slots respectively, the scheduling flexibility will be reduced compared with legacy TDD which both two CORESETs can be monitored in the same slot.

	Nokia, NSB
	For Option 3, we think if UE does not monitor, then that will be not counted in the number of blind detection, so that the total number of blind detection will not be impacted. We proposed to update as:
· 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), which is not counted in blind detection.




Proposal 1-25b
Identify additional issue or specification impact to support SBFD operation for RRC_IDLE and RRC_INACTIVE states.

	
	Company

	Support
	New H3C, Sony, TCL, Samsung, IDC, Qualcomm, ZTE, DOCOMO, Intel, Sharp, WILUS, Huawei, HiSilicon, xiaomi, CEWiT

	Not support
	Vivo, Ericsson, Fujitsu



	Company
	Comments

	Moderator
	An alternative version is proposed. Although I understand companies may still comment that it is low priority. But if we find that minimal efforts are needed to support SBFD operation also for RRC_IDLE and RRC_INACTIVE states, it is desirable to support all the RRC states.

	Vivo
	The expect specification impact is significant. We do not believe only minimal efforts are needed. And we believe it also require lots of RAN2’s efforts. 

	Samsung
	We agree that RACH operation using SBFD subbands in RRC_IDLE/INACTIVE has RAN2 impacts. That is generally true for most of our SBFD enhancement proposals.
From our side, we think it is important to distinguish between what we study in the Rel-18 SID and what we can realistically achieve in the Rel-19 WID (given TU constraints and RANP priorities). 
As we commented in Round 1, Random Access for SBFD-aware UEs in RRC_IDLE/INACTIVE would provide a number of very meaningful benefits. One of the most important ones would be that RACH in SBFD slots allows to use existing RACH long formats (existing Rel-15) in FR1 30kHz as was pointed out by operators in RANP.  Impacts from UE-to-UE CLI would best be evaluated in the SBFD SLS. We support to study, document findings in the TR, and then to decide separately what can realistically be accomplished in the WID scope.

	QC
	Support FL proposal.
At least a study should be conducted to find out whether there is gain/benefits and what are the expected impacts. 

	ZTE
	@vivo, if the identified spec efforts are large, then of course we need to be careful about it. But at least we should start studying it first before we can conclude the spec efforts like other issues. 

	OPPO
	Deprioritize this issue. We still have concern on PRACH/Msg 3, Msg A transmission in SBFD symbol.

	Intel 
	We share similar view with Samsung that enhancement for Random Access for SBFD-aware UEs in RRC_IDLE/INACTIVE provides meaningful benefits including the scenario mentioned by operators in RANP. 

	Sharp
	As in SID, UL coverage extension is one of the objective of the study. Since msg3 and PRACH has been identified as potential coverage bottleneck in Rel-17 CE SI, it should be natural at least study in Rel-18. This is the study item phase. We can discuss how specification impact as well as technical solutions. 

	Ericsson 3
	Agree with vivo on expected effort and spec impact. For proper study of impact on  IDLE and INACTIVE states, RAN2 should have been involved in the duplex evolution study, and clearly they were not (as per SID).

We still maintain that CONNECTED mode should be prioritized for the study.

	Huawei, HiSilicon
	Support the FL proposal.
It is a critical decision for the SI. We agree with Samsung on beneft of UL coverage enhancement for PRACH and Msg3. The latency for initial access can also be reduced.

	Xiaomi
	Support FL proposal. The principle of whether something need to be studied should be consistent. As enhancement for IDLE/INACTIVE state are interested by many companies, it should be equally treated as PDCCH, transmission/reception across SBFD symbol and non-SBFD symbol within single slot, etc. 

	CMCC
	Have concerns on support SBFD for RRC_IDLE/INATCIVE UEs.
If RO is allowed to be configured in SBFD symbols, when the aggressor UE transmits PRACH, the inter-UE inter-subband CLI will impact the DL reception of the victim UE. For contention-base RACH, due to the uncertainty of UE transmitting PRACH, it is hard or not possible for gNB to mitigate the inter-UE inter-subband CLI. 

	Nokia, NSB
	We think it is clear that SBFD is for enhancement of UL for coverage/capacity, the PRACH and Msg 3 would be the most important channel that need improvement from SBFD. 
We do not think further identification is needed. 

	Fujitsu
	We share similar view with CMCC. The uncertainty of the PRACH transmission in SBFD operation makes gNB difficult to manage the CLI. 



3.5. [Open] 4th round discussion
Proposal 1-3c
Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· 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
· Applicability for SBFD aware UE and non-SBFD aware UEs

	
	Company

	Support
	Sony (good to clarify the scenarios), MediaTek, New H3C, ZTE, DOCOMO, vivo, CATT, LG (add UL transmission timing if any), IDC, Ericsson, Samsung, Lenovo, Sharp, Intel, TCL, CMCC, NEC, Panasonic, CEWiT, Fujitsu

	Not support
	Qualcomm



	Company
	Comments

	Moderator
	Many companies see the value of the proposal which can also help the decision for whether a slot can consist of SBFD and non-SBFD symbols.
Based on the feedback, many companies agree that the study includes SBFD-aware UEs and legacy UEs. Please check the updatd proposal.
Please also check whether the note provided by Sony is agreeable.

	Sony
	It seems the companies that violently against this proposal think that the ONLY scenario being considered is where the transmission is interrupted, e.g., by UL/DL subband or by some FL symbols used for switching period, when it overalps SBFD and non-SBFD symbols.  This should be evident with the list of issues listed, like “interruption during transition” or “phase continuity” which seems to describe only that case.  It will be good to clarify that that is not the only scenario being considered where there is no interruptions to the link direction of the transmission.  Thought it would be good to at least acknowledge that the issues listed may not exists in some scenarios.

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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· 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
· 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



	MediaTek
	We are fine with studying this feature. 

	OPPO
	Last meeting, we have agreed that each transmission/reception within a slot has either all SBFD or all non-SBFD symbols. In our understanding, it means that each transmission/reception within a slot can not across SBFD and non-SBFD. If our understanding is right, then We are confused why different design principle is applied for a physical channel/signal occasion and one transmission occasion from multiple occasions.
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)
· Study the following options for SBFD-aware UEs:
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
· PDSCH/PUSCH/PUCCH repetitions
· SPS PDSCH/CG PUSCH
· TBoMS
· Multi-PUSCH/PDSCH scheduled by a single DCI
· Periodic/semi-persistent SRS/CSI-RS/PUCCH
· PDCCH


	Moderator
	@OPPO, in last meeting, we identified two cases where the transmissions/receptions may go across different symbol typs. One is different symbol types within a slot and the other is different slot types where in each slot there is only one symbol type. The agreements in the last meeting were only targeting the latter case but it does not mean that the earlier case is precluded. Hope it clarifies.

	vivo
	We share the same views with moderator’s above clarifications. About the note proposed by Sony, our understanding is the scenarios considering the phase continuity, impact on on link adaptation, channel estimation, performace etc. are also part of study. If this is the common understanding, the note may not be needed.    

	LG
	The moderator and I are on the same page about the above clarification. 
Also, UL transmission timing of a UE needs to be considering for the study if it is adopted that symbol boundary between DL transmisison and UL reception at gNB is aligned for SBFD operation in order to reduce self-interference. 
· UL transmission timing if any

	Nokia, NSB
	We support the study. We do not have objections to the proposed agreement, nor to the updates proposed by Sony.

	IDC
	We are ok with the updated version by Sony. In our opinion, the note by Sony allows studying different scenarios on the potential impacts on UE and gNB in case a slot consists of both SBFD and non-SBFD symbols.

	Ericsson 4
	Support Proposal 1-3c

	Samsung
	@Oppo: It is also our understanding that in RAN1#112 we deliberately phrased the agreement “across different slots where slot A is exclusively SBFD symbols and slot B is exclusively non-SBFD symbols” to deal with the easy case first.
In this RAN1#112bis-e proposal, we’re dealing with the other case where a slot contains both SBFD and non-SBFD symbols. We (S) do not expect “crazy” configurations like SBFD/non-SBFD/SBFD/non-SBFD/… symbols to be relevant in practice. But a likely SBFD slot configuration is where a large consecutive number of symbols in the slot is SBFD, preceded or followed by 1-2 non-SBFD symbol(s). Reasons are PDCCH on DL only symbol first/second symbol with smaller NR carrier BW or switching symbols prior to UL slot. Other scenarios may exist.

	QC
	Please see our comments in last two rounds.

	Intel 
	We support the proposal 1-3c. 
For UL timing aspect mentioned by LG, in our understanding, it is covered by ‘other proceduers’. 

	Moderator
	Majority companies support the proposal and one company still does not support. 
The proposal is updated as below to address the comments from Sony and LG.

Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Potential benefits
· 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
· 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


	New H3C
	OK in general

	Xiaomi
	We are not flavorable to the proposal because all the issues in the list prove that such kind of opration, i.e. UL/DL transmission/reception occasion across SBFD and non-SBFD symbols within a single slot, is not necessary and the benefits are quite trival if any.
On the other hand, considerting majority of companies want to study, we can live with it for sake of progress.
One clarification question: now the proposal targets on both SBFD aware UE and non-SBFD aware UE. I am wondering what is the intention to study something transparent for non-SBFD aware UE? From my understanding, non-SBFD aware UE should follow the existing specification and no enhancement is needed.

	Huawei, HiSilicon
	We still have doubt on the direction of this proposal. 

	OPPO-2
	@Moderator: The agreement wording from last meeting says “each transmission/reception within a slot has either all SBFD or all non-SBFD symbols”, i.e., it talks about what symbol the transmission/reception can have, instead of what the slot can have (or what slot type is among SBFD-only, non-SBFD-only and mixed). The two options associated with the agreement from last meeting are understood as following figures: 



     Opt-1 (in RAN1 #112 agreement)             Opt-2 (in RAN1 #112 agreement)

None of above two figures involves with a specific slot type. So the moderator’s clarification (“the other is different slot types where in each slot there is only one symbol type”) made us confused about the RAN1 #112 agreement. 
In our understanding, the RAN1 #112 agreement is for “one Tx/Rx across different slots”, while the proposal here is for “Tx/Rx in a slot”. It is not clear to us now whether the new proposal talks about a different case from RAN1 #112 agreement or the same case but just with focus within one slot. 
 

	Ericsson 5
	Support Moderator’s updated to Proposal 1-3c.
To answer Xiaomi’s question, if there are issues for legacy UEs, then it would affect whether or not a legacy UE can be scheduled across SBFD and non-SBFD symbols, even if it is transparent to the UE.

	QC2
	We are not yet convinced of the benefits given all the hurdles and complexity. We prefer not to have it. However, it seems that there is large interest from companies for the study. We can be flexible with the proposal (if we are the only opposing company) with the following updates:

Proposed 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 SBFD-aware UE, and whether a SBFD-aware UE can transmit/receive in the occasion mapped to SBFD symbols and non-SBFD symbols including:
· Use-case(s) including the locations 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. 



	Moderator
	@OPPO, the agreements we made in the last meeting were targeting transmissions/receptions across different slots where in each slot the transmissions/receptions are in same symbol type. The current proposal is for transmission/reception within a slot in both symbol types. So they are two different cases.
@Qualcomm, thank you for being flexible.
@All, please check the proposal from Qualcomm to see whether it is agreeable.

	Huawei, HiSilicon
	Even though it is not our preference, we will not object to the proposal with the updates by QC if the majority are fine with it.



Proposal 1-8e
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· FFS definition of flexible subband does not exist yet.
· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion

	
	Company

	Support
	Sony (editorial correction), MediaTek, New H3C, ZTE, DOCOMO, vivo, CATT, LG, Nokia, NSB, IDC, Lenovo (modified option 3), Qualcomm, Sharp, Intel, TCL, CMCC, NEC, Panasonic, WILUS, xiaomi, CEWiT, Fujitsu

	Not support
	Samsung (fine with Option 2 and 3 but still concern about Option 1)



	Company
	Comments

	Moderator
	The proposal is further updated based on online discussion. The wording of Option 2 is updated to avoid confusion that Option 2 implies an explicit indication in scheduling DCI to be used to indicate whether DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.

	Sony
	Support with some editorial on the word “allowing” which appears twice.

· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.



	Moderator
	Thanks Sony. The proposal is updated.

	LG
	We support option 2 and option 3. 
But, in this stage, we are fine with the proposal for the sake of progress.  

	IDC
	We support the proposal to study all 3 options further.

	Ericsson 4
	We are okay to study at least Option 2 and 3.
While we prefer to remove Option 1 since we have no prior agreements on flexible subband, we can live with studying Option 1 if we are the only company with concerns.

	Samsung
	Ok for Options 2 (scheduling DCI-based) and 3 (SFI).
We still have a concern to have Option 1 in the proposal.
It is not just the definition of the Flexible SB that is FFS, it is also its functionality and what we would be using it for. For now, we see the flexible SB (type) as a proposed naming convention, but it misses some defined functionality which distinguishes it from the SBFD UL or DL subband (and guard band) types which we have used until now in the RAN1 agreements. If a legacy D symbol configured with an SBFD UL subband for an SBFD-aware UE is scheduled by the gNB as DL-only symbol , Rel-19 spec behavior can also be described in terms of D symbols. If a legacy F symbol becomes an UL-only symbol, spec behavior could be described in terms of F->U like in Rel-15. These are WID discussions. Options 2 and 3 in the proposal are different for us. They are well-defined. If the group concludes that some form of dynamic SBFD is beneficial and supported (D/F DL only and/or FUL-only), some form of signaling will be required, and the identified Options 2 and 3 simply take the existing Rel-15 as their starting point (DCI-based assignment of transmission direction and/or group-common signaling).

	Lenovo
	Dynamic SBFD study should also include dynamic bandwidth adaptation of a SBFD UL subband in addition to studying whether a symbol is SBFD or not. Thus, we propose to modify option 3 as
Option 3 (Modified): Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not and/or UL subband bandwidth

	QC
	We are okay with the study and would like to add a 4th option to the study by MAC-CE to indicate whether a symbol is SBFD or not.
Option 4: Dynamic SBFD is achieved by MAC-CE which indicates whether a symbol is SBFD symbol or not.

	TCL 
	We generally support this proposal, but we are unsure about the three options presented. Option 1 appears to define a type of subband that may require dynamic indication of time/frequency location to inform UEs about the transmission direction. Options 2 and 3 address signaling methods for achieving dynamic SBFD. We are uncertain how one option will be selected over the others, given that one is a subband type while the other two are signaling approachesand option 2, 3 adress the signlings to achieve dynamic SBFD. 

	CMCC
	We support the proposal.
Regarding the dynamic bandwidth adaptation of a SBFD UL subband proposed by Lenovo, we think it is out off the discussion in this proposal which only talking about time domain.
Regarding option 4 proposed by Qualcomm, we have concern the signalling latency of MAC-CE and wonder whether it canbe called as”dynamic”. In addition, the signalling overhead is also huge compared with option 3, which MAC-CE can only be scheduled in per-UE manner.


	Moderator
	It seems that the proposal is agreeable to majority companies.
Samsung still has concern on Option 1. Lenovo proposed to study dynamic bandwidth adaptation of a SBFD UL subband, which to moderator’s understanding is already precluded based on the online discussion in the last meeting. Qualcomm proposed to add Option 4, which was not discussed before and moderator does not know whether it is agreeable to the group.
Moderator would like to provide an update below. For Option 1, another FFS is added to study the benefit of introducing flexible subband to try to address Samsung’s comments. For Option 3, additional sentence is added to make it clear that no flexible subband is used in order to differentiate from Option 1 which may also require some additional signalling. Option 4 as proposed by Qualcomm is added with square brackets to check companies’ views.
Proposed Agreement:
Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· FFS definition of flexible subband does not exist yet.
· FFS benefit of introducing flexible subband in addition to UL/DL subbands
· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not. DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are not allowed if the symbol is SBFD symbol and are allowed if the symbol is non-SBFD symbol.
· [Option 4: Dynamic SBFD is achieved by MAC-CE which indicates whether a symbol is SBFD symbol or not. DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are not allowed if the symbol is SBFD symbol and are allowed if the symbol is non-SBFD symbol.]
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion


	New H3C
	The proposed Option 4 is similar with Option 3 and only different point is signaling method. One way is  to merge option 3 and option 4 as bellows:
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI/MAC-CE which indicates whether a symbol is SBFD symbol or not. DL receptions outside semi-statically configured DL subband and/or UL transmission outside semi-statically configured UL subband are not allowed if the symbol is SBFD symbol and are allowed if the symbol is non-SBFD symbol.
Or directly deleting this option 4 and leave detail signaling design to WI phase.
Above either way is fine to us.

	Xiaomi
	Our preference is option 2 and option 3, we are fine to also include option 1 for sake of progress.

	Huawei, HiSilicon
	We are fine with the proposal. 
Overall, we think companies do understand that these options for SBFD are more related to signaling designs to achive SBFD and the performance benefit still need to be justified. Therefore, it is premature to preclude possible signaling designs epscially when companies think some options are actually quite similar in terms of signaling overhead and funtionality.
For option 2 or 3, firstly a UL subband is configured by RRC, and the configured UL subband can be indicated as DL receiption by dynamic signaling, why we should call it UL subband? As a matter of fact, the configured UL subband in option 2 or 3 are flexible subband which can be interpreted as “a RRC configured subband can be scheduled as downlink or uplink directly”. So, in fact the so-called uplink subband is flexible.
Then in option 2 or 3, it essentially means the RRC configured uplink or downlink can be overridden by dynamic signaling, which not only contradict with the current specification, but also the basic design logic in NR. 
Another more compatible way is only define the subband as flexible subband without define the UL/DL direction of the subband in RRC, and can be scheduled for uplink transmission or downlink reception. This is basically Option 1.

@Samsung 
As commented in the last round, we have provided some clarifications on the definition of flexible subband. In terms of functionality, we also relied at the last GTW, it is essentially a band which can be dynamically used for UL or DL transmissions with a scheduling DCI. Compare to UL subband and DL subband, the only difference is the transmission direction can be dynamically determined. We do agree that all the signaling aspects are WID discussions. Even for Option 2 and Option 3, there are still many details we need to figure out given that the subbullets under Option 2 have been removed. 

We are fine with the latest proposal from the FL but if compnies prefer a similar detailed level to Opion 2 and Option 3, we would like to suggest the following revision to Option 1

Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by scheduling DCI which is used to determine flexible subband where whether the RBs in flexible subband are can be dynamically used for UL transmission and DL transmission. 
· Note: For discussion purpose, flexible subband is defined as 1 RB or a set of consecutive flexible RBs, which can be used for UL transmission, DL transmission, and guard band 
· FFS definition of flexible subband does not exist yet.
· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion



	Ericsson 5
	We have strong concerns on the way this discussion is going. 

As we stated in the previous round, we support the original Options 2 and 3, but we still have concerns about creating a new subband type as in Option 1. We stated that if we are the only company with concerns then we could accept it (reluctantly). However, clearly, we are not the only company with concerns on Option 1, e.g., Samsung provides an argument on specification complexity leading to an explosion of cases in Section 11 of 38.213.  Furthermore new options are being added (Option 4), and Option 3 is now being expanded to potentially include MAC-CE. We do not agree to expand the list of options as is currently being discussed, and prefer to focus on options that are supported by existing agreements (i.e., the original Option 2 and 3).

Furthermore, the more important aspect to spend time studying is whether or not dSBFD brings performance benefits, not the signaling details.

	Moderator
	It is clear that the latest proposal is not agreeable.
Please find the following updated proposal from moderator. And indeed, as Ericsson commented, it is more important to study the performance benefit of dynamic SBFD and proponent companies are strongly encouraged to provide more simulation results in future meetings.

Proposed Agreement:
Study at least the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by flexible subband where RBs in flexible subband can be dynamically used for UL transmission and DL transmission. 
· FFS definition of flexible subband does not exist yet.
· Option 21: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.
· Option 32: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
· FFS whether flexible subband in addition to UL/DL subbands needs to be  introduced for dynamic SBFD.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion


	Huawei, HiSilicon
	Sorry that we can not agree with the lastest FL proposal.

As we explained, Option 1 can achieve dynamic SBFD with similar signaling design same as Option 2 and Option 3 and the advantage of option 1 over the other two options in our view is better consistency with the current specification. It is premature to preclude possible signaling designs especially when companies have different understandings on the specification complexity of different options. 

We would like to interate our overall thinking again 
1. Semi-static SBFD is the baseline scheme, where UL/DL subband are semi-statically configured and most likely by RRC either in a cell-specific or UE-dedicated manner. Then UL transmission and DL receptions are confined within the the semi-configured UL and DL subbands. 
2. For dynamic SBDF based on option 2 or 3, a UL subband needs to be configured by RRC, and the configured UL subband can be indicated as DL reception by dynamic signaling, why we should call it UL subband in the first place? Similar logic applies for the supporting UL transmssions in a DL subband. Therefore, the configured UL/DL subband in option 2 or 3 are flexible subband which can be interpreted as “a RRC configured subband can be scheduled as downlink or uplink directly”. So, in fact the so-called uplink subband is flexible. This more consistant with the current specification. 
3. In term of specification complexity, in option 2 or 3, it essentially means the RRC configured uplink or downlink can be overridden by dynamic signaling, which not only contradict with the current specification, but also the basic design logic in NR (RRC TDD configurations cannot be overridden by dynamic scheduling. Therefore, in terms of specification complexity, we think it will be more confusing if we go with option 2 and option 3 and when it is specified in Section 11 of 38.213 assuming dynamic SBFD funtionality is supported. In option 1, we simply define the subband as flexible subband without defining the UL/DL direction of the subband in RRC. Then to support dynamic SBFD, a scheduling DCI can dynamically determine the link direction in the flexbile subband. Maybe companies can explain a bit further what the complexity comes from. 

With above explanation, we still think the following is the best way forward

Study the following options for dynamic SBFD.
· Option 1: Dynamic SBFD is achieved by scheduling DCI which is used to whether the RBs in flexible subband are used for UL transmission and DL transmission. 
· Note: For discussion purpose, flexible subband is defined as 1 RB or a set of consecutive flexible RBs, which can be used for UL transmission, DL transmission, and guard band 
· Option 2: Dynamic SBFD is achieved by scheduling DCI which is used to determine indicates whether allowing DL receptions outside semi-statically configured DL subband and/or allowing UL transmission outside semi-statically configured UL subband are allowed.
· Option 3: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
Note: whether or not dynamic SBFD is beneficial from a performance perspective is a separate discussion


	Sony
	I think it is fair in the SI to at least consider the concept of flexible subband.  I think the question is whether flexible subband is considered in this proposal or in a separate proposal.  I recall we did have a proposal in RAN1#112 that touches upon flexible subband.  In the GTW yesterday, it was concluded that Option 1 is not in the same category as Option 2 and 3 as Option 2 & 3 are about signalling whilst Option 1 describe the behaviour of flexible subband.  Perhaps we can rephrase Option 1 as follows:

· Option 1: If flexible subband is introduced, Dynamic dynamic SBFD is achieved by DCI which indicates whether the RBs in the flexible subband where RBs in flexible subband can be dynamically are used for UL transmission and or DL transmission. 
· FFS definition of flexible subband does not exist yet.
· FFS benefit of introducing flexible subband in addition to UL/DL subbands

On QC’s MAC-CE indication we are open to it.



Proposal 1-9d
Version 1
Proposed 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 TDD UL/DL pattern semi-static SBFD subband time location configuration
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions

Version 2
Proposed 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 TDD UL/DL pattern semi-static SBFD subband time location configuration
· Option 2: An UL subband can be configured in an SSB symbol
· [bookmark: OLE_LINK11]FFS when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol.


	
	
	Company

	Version 1
	Support/can live with it
	Sony, ZTE, DOCOMO, CATT, Spreadtrum(with change) , LG, Nokia, NSB, IDC, Qualcomm, Sharp (prefer V2), TCL, CMCC, NEC, Xiaomi(prefer v2)

	
	Not support
	Ericsson, Samsung

	Version 2
	Support/can live with it
	Sony, MediaTek, New H3C, ZTE, vivo, Nokia, NSB, Ericsson, Samsun, Lenovo, Qualcomm, Sharp, CMCC, WILUS, xiaomi, Huawei, HiSilicon

	
	Not support
	



	
	Company

	Support
	Sony, MediaTek, New H3C, DOCOMO, vivo, CATT, LG, Nokia, NSB, Intel, Panasonic, WILUS

	Not support
	



	Company
	Comments

	Moderator
	Based on the discussion in 3rd round, some companies prefer to remove Option 2-1 and 2-2, while moderator thinks that it provides more information if sub-options are provided. So two versions are provided to check which one is preferred from the group.

	Sony
	Both versions are fine. 

	OPPO
	Slightly prefer to version 1 and we can live with version 2.

	DOCOMO
	Prefer version 1.

	Spreadtrum
	Prefere version 1, in addition, same FFS can be applied for Version 1. May be it can be a compromise for version 1 and 2.
· Option 2: An UL subband can be configured in an SSB symbol
· Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol
· Option 2-2: SBFD-aware UE can transmit UL in the UL subband and SSB is located in DL subband in the SSB symbol
· FFS when and/or under which conditions FFS when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol.

	LG
	Prefer version 1.

	IDC
	Our preference is Version 1.

	Ericsson 4
	We support Version 2, but not Version 1. We believe that Version 2 does not preclude any of the options in Version 1. We think it is preferrable to discuss further under what conditions SSB reception vs. UL transmission is prioritized. Furthermore, in Version 1 we don’t understand Option 2-1 which says “entire DL BWP.”

	Samsung
	Like we commented in Round 3, Version 1 Option 2-1 is covered by Option 1. We think the FL proposal to distinguish between Option 1 (cannot configure UL SB on SSB but FFS how to deal with periodicities) versus Option 2 (can configure UL SB but FFS whether/if we then can always/sometimes use the SBFD UL SB for UL) is very good. It is just that the distinction between Version 1 2-1/2-2 looks artificial. 

	QC
	Slighly prefer option-2 as it is concise. 
For Version 1, we havet the two following comments/questions:
· In option 2-1, whether the reception refers to SSB reception or some other DL reception. If it is SSB, then it should be clarified.
· In Option 2-1, whether the reception is limited in the DL subbands (i.e, confined to one of the DL subbands) in the UE BWP or not. 

	Sharp
	We slightly prefer Version 2 since Option 2-1 seems not clear as mentioned by companies.

	Intel 
	For version 1, option 2-1, we’d like to check our understanding. SBFD can be configured in SSB symbol, but SBFD operation is not allowded, no matter SSB overlaps with PRBs outside DL subband or not. Then, this symbol is actually a DL symbol, so even if UE does not receive SSB in this SSB symbol, UE can not transmit UL. UE can receive DL in DL BWP as in full DL symbol. Is it covered by option 2 of version 2?  If yes, we support version 2. Otherwise, we support version 1. 

	NEC
	For Option-2-2, some companies have indicated that gNB can operate Option-2-2 for the case when measurement gap is configured for intra-frequency measurements. Although, we can agree to further study this notion but still many network implementations may not currently configure measurement gaps for intra-frequency measurements, hence it is not completely clear as of this moment whether Option-2-2 will work in what scenarios/contexts.
Further, we think that Option 2-1 is beneficial even to handle the issue mentioned in Option-1 i.e.  Handling of misaligned periodicities between SSB and SBFD subband time location configuration. Hence, Option-2-1 should be kept open.
Hence, we would prefer Version-1 to keep both Option-2-1 and Option-2-2 open as of this moment for the study.

	Panasonic
	Both versions are fine.

	Xiaomi
	Version 2 is good enough and it provide sufficient information as well, i.e. 1) UL subband can be configured on SSB symbols 2) we need to further study UE behavior on such symbols.

	Moderator
	Version 2 is discussed over RAN1 email reflector and companies’ views are as follows.

	Intel 
	We’d like to clarify whether option 2-1 in version 1 covered by option 2 in version 2 ? Option 2-1 means, UL subband can be configured in an SSB symbol but the SBFD operation is not allowed in the SSB symbol no matter SSB is within DL subband or not. Is it covered by FFS point of option 2 in version 2 ? 
If yes, we support proposal 1-9d. Otherwise, we prefer version 1. 
 
o    Option 2-1: SBFD-aware UE cannot transmit in the SSB symbol but can only receive within the entire DL BWP in the SSB symbol

	Moderator
	My understanding is that Option 2-1 is covered by Option 2. But if it is not clear, maybe we can add “whether/” below to make it clear.
·         Option 2: An UL subband can be configured in an SSB symbol
o    FFS whether/when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol. 

	Intel2
	We support the proposal based on clarification and medication by Moderator. 

	DOCOMO
	The latest updated version is fine for us.

	IDC
	Prefer Version 1 which has more details for facilitating further discussions. But, we can live with Version 2 if agreeable.

	New H3C
	OK with the updated version on Intel’s comment

	CMCC
	Support to add “whether/” in option 2

	Apple
	We are fine with all the proposals except 1-9d, second FFS under Option 2, which I add this, to allow no transmission in SBFD within SSB symbol.
2.         FFS whether/when and/or under which conditions an SBFD-aware UE transmits in the UL subband or receives in the symbol. 

	WILUS
	We are fine with Proposal 1-9d, Proposal 1-14c, Proposal 1-16b, Proposal 1-19b, and Proposal 3-5b

	Ericsson 
	Support Proposal 1-9d with the Moderato’s update based on Intel’s comment

	vivo
	We share the views that Option 2-1 is covered by Option 2. We are fine with either version. 

	ZTE
	We are fine with all the latest proposals

	Xiaomi
	support

	Huawei, HiSilicon
	Support

	 MediaTek
	Support

	 Sony
	Support 



Proposal 1-11b
Proposed Agreement:
Study benefit and potential impact on UE implementation complexity to use the part of DL PRG inside the DL subband for a PRG that overlaps with subband boundary.

	
	Company

	Support
	Sony, MediaTek, New H3C,OPPO, DOCOMO, vivo, CATT, Spreadtrum, LG, IDC, Samsung, Sharp, Intel, CMCC, NEC 

	Not support
	Ericsson, Qualcomm, Huawei, HiSilicon



	Company
	Comments

	Moderator
	It is clear from the previous discussion that companies have different views on whether there is UE implementation complexity increase. And it seems that both sides do not agree with the proposal. But without the proposal, how can we continue the discussion and to make potential conclusion?

	ZTE
	For progeres, we can compromise to support this if the following note is added.
Note: legacy UE supports using the part of DL PRG inside the DL BWP for a PRG that overlaps with BWP boundary.

	vivo
	For pattern (D, U), there is no increase on the total number of partial DL PRG due to the DL subband boundary compared to DL BWP boundary.  For the pattern (D U D), we understand that the total number of partial DL PRG used by the UE increases two compared to the number of partial DL PRG used at the DL BWP boundary. It is difficult to judge the two additional partial PRGs would increase significat UE complexity. But we are fine to study to proceed.

	
	

	Nokia, NSB
	We can compromise with the agreement, if the note proposed by ZTE is added. 

	Ericsson 4
	We sustain our concerns on Proposal 1-11b from the 3rd round:

We understand that in legacy operation, partial PRGs are fixed at DL BWP boundaries. However, with semi-static configuration of an UL subband, potential partial PRGs are also fixed at the edges of the DL subbands, hence channel estimation structure can be known in advance, and we don’t think that handling two extra partial PRGs is so significant compared to many of the other complexities introduced by SBFD operation.

	Lenovo
	As mentioned in Round 3, the potential benefits of using the partial PRG is at least the same as in Rel-15 given that Partial PRG is supported since Rel-15. The benefit may be enhanced with SBFD as each DL subband of the two DL subband may have partial PRGs. 

	QC
	We have strong concerns on this proposal. Please see our inputs in earlier rounds. The benefits are not clear to us as compared to UE complexity. In addition, this can be handlied by gNB proper configuration. 
Even in current specification when there is RM for PDSCH, the PRGs can’t be partial at the boundaries for the RM pattern. 

	WILUS
	We share the similar view with ZTE, vivo, and Ericsson. For the comment from Qualcomm, the PRGs can be paritial at the boundaries within contiguous PRBs in current specification.

	Xiaomi
	If both side have strong concerns on study the complexity of using partial PRG at DL subband, there may be two directions on PRG issue which exactly same as what we face for RBG:
1) The part of PRG inside DL subband can be used
2) The part of PRG inside DL subband cannot be used

Maybe we can directly to discuss which of the above two options can be used. The complexity issue is surely covered by the relevant studies on the two options.

	Huawei, HiSilicon
	Same view as the previous round similar to ZTE/vivo/Ericsson/WILUS.



Proposal 1-14c
Proposed 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 configures CSI-RS resources in two DL subbands. as two CSI-RS resources which It may or may not limit UE capability of maximum number of configured CSI-RS resources depending on whether the two CSI-RS resources are considered as two CSI-RS resources or one “aggregated” CSI-RS resource. Additional signalling is needed to link two CSI-RS resources. 
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which is more flexible but 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

	
	Company

	Support
	Sony, New H3C,OPPO, DOCOMO, vivo, Spreadtrum, LG, Nokia, NSB, IDC, Ericsson, Samsung, Lenovo, Qualcomm (w/ edits), Sharp, Intel, TCL, CMCC, NEC, Panasonic, WILUS, xiaomi, Huawei, HiSilicon,CEWiT, Fujitsu

	Not support
	



	Company
	Comments

	Moderator
	Please check moderator’s comments under Proposal 1-14b in section 3.4.

	MediaTek
	· We agree on the first bullet point, these options shouldn’t open the door for CSI-RS sequence generation.
· We disagree the with this part of option#1 “which may limit UE capability of maximum number of configured CSI-RS resources”. The UE can consider these two CSI-RS resources as a single “aggregated” resource. If the understanding that all these three options will result in the RS, then the only difference is the RRC signalling. Accordingly, from UE complexity, all the options should be the same.
· Also, with option#1, the same resources can be configured to legacy UE (SBFD-aware UE will be configured with two “linked” resources, while legacy UE configured with one out of the two resources). We are not sure if this can be achieved with Option#2-2. Thus, we support adding the following comment to Option#2-2 “FFS: The usability of the same CSI-RS resource for legacy UE or non-aware UE”.
· For Option#2, we agree with some of the companies views on that the signalling overhead is overstated.

Hence, we suggest the following changes.

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 configures CSI-RS resources in two DL subbands which provides flexibility but require additional signalling is needed to link two CSI-RS resources. as two CSI-RS resources which may limit UE capability of maximum number of configured CSI-RS resources. Additional signalling is needed to link two CSI-RS resources. 
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource but provides flexibility which is more flexible but 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.
· FFS: The usability of the same CSI-RS resource for legacy UE or non-aware UE.


If there is no consensus on the last three bullet points, we should agree on the first one.

	Moderator
	Thanks MediaTek for the comments.
Moderator agrees that if UE can consider these two CSI-RS resources as a single “aggregated” resource, Option 1 does not limit UE capability of maximum number of configured CSI-RS resources. So Option 1 is updated based on the comments.
For Option 2-1, since RRC needs to configure non-contiguous RBs, then it seems obvious that it would require higher signaling overhead compared with contiguous RB allocation.
Following the understanding that all these three options will result in the same RS, the only difference is the RRC signaling, why same CSI-RS resource cannot be used for legacy UE for Option 2-2? 

	ZTE
	Per Moderator’s comments above “Following the understanding that all these three options will result in the same RS, the only difference is the RRC signaling, why same CSI-RS resource cannot be used for legacy UE for Option 2-2?”, it reminds us that the following statement for option 2-1 is not appropriate.
· Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which is more flexible but may require additional signalling overhead. 
Based on our understanding, all the three options can realize the same purpose. Not sure why option 2-1 is more flexible. We propose to delte the red part we highlighted above.

	Moderator
	Option 2-2 excludes RBs outside DL subband(s) in SBFD symbols so that the valid CSI-RS resources are aligned with inner boundaries of DL subband(s) while Option 2-1 can configure CSI-RS resources which are not aligned with inner boundaries of DL subband(s). But the motivation and benefit of such flexibility may not be clear and also Option 1 can achieve the same configuration flexibility. Hence, the proposal is further updated according to ZTE’s comments.

	Ericsson 4
	Support Proposal 1-14c

	QC
	For Option 1, these are two CSI-RS resources and should be counted as two. So, we don’t agree with the added text. 
Option 1 requires additional signalling to link two configures CSI-RS resources in two DL subbands. as two CSI-RS resources which It may or may not limit UE capability of maximum number of configured CSI-RS resources depending on whether the two CSI-RS resources are considered as two CSI-RS resources or one “aggregated” CSI-RS resource. Additional signalling is needed to link two CSI-RS resources

	Intel 
	We support the proposal without ‘is more flexible but’ in option 2-1. 

	Xiaomi
	Same comments as Qc. I am confused with ‘aggregated’. My understanding on ‘aggregated’ is that two CSI-RS are linked together for CSI-RS reporting, saying the aggregated is more likely from functionality point of view. But the two CSI-RS resources have separate resource IDs and should be counted as two.

	Fujitsu
	Agree with QC and Xiaomi. Even if two CSI-RS resources are aggregated as single CSI-RS resource set, the number of CSI-RS resources is two.

	Intel 
	Support 

	QC
	From signalling perspectives, these are two RRC resources regardless of the linkage and it does affect UE capability of maximum number of CSI-RS resource. There is impact for UE complexity, not only for Option 1 but all other three options as the CSI-RS is not contiguous and UE needs to estimate the channel independently for each segment as compared to current UE operation where CSI-RS is contiguous. 

	DOCOMO
	On whether counting one or two CSI-RS resources for the linked CSI-RS resources, our understanding is same as Qualcomm.
We still think option 2-1 is more flexible at least than option 2-2. Whether the flexibility is needed or not is a separate issue, but we think the flexibility exists.

	IDC
	We are in general fine with the description on Option 1, but such an “aggregated” CSI-RS concept itself needs consensus, e.g., further in WI phase. Although we support Option 2-2 and are open for Option 2-1 for further study, we are fine with the proposal to list up all the options. 

	New H3C
	We support FL proposal

	CMCC
	Regarding whether the non-contiguous CSI-RS is counting as one or two can be further discussed. From our understanding, Option 1 is using additional signalling  to link two CSI-RS index which the CSI-RS reuse the current configuration signalling, but for option 2-1/2-2, there is only one CSI-RS index. Thus, we suggest the following modifications. We hope this can address Qualcomm’s concern at least it states that the number of CSI-RS index is two in Option 1. 
-         Option 1 requires additional signalling to link two configures CSI-RS resources indexes in two DL subbands.
-         Option 2-2 can reuse the existing signalling design for one CSI-RS resource configuration.

	Ericsson
	Support Proposal 1-14-c.
We also would be okay with amending the controversial sentence on UE capability to something like the following:
Further discussion is required on whether or not this option limits UE capability of maximum number of configured CSI-RS resources.

	vivo
	We support the proposal. For option 1, we are fine with current version since we share the views that whether the linked two CSI-RS limit UE capability of maximum number of configured CSI-RS resources depends on whether the two CSI-RS resources are considered as two CSI-RS resources or one “aggregated” CSI-RS resource. 
For all options, for subband based CSI reporting, if a CSI subband is configured to be within a DL subband, the UE estimates the channel for the CSI subband, for such case, UE complexity is not increased compared to legacy operation. For wideband CSI reporting, the wideband CSI is measured based on all CSI subbands within the two DL subbands per existing specification. The complexity for all options are the same and may not be increased.

	Xiaomi
	Same comments as Qc. I am confused with ‘aggregated’. My understanding on ‘aggregated’ is that two CSI-RS are linked together for CSI-RS reporting, saying the aggregated is more likely from functionality point of view. But the two CSI-RS resources have separate resource IDs and should be counted as two.

	Moderator
	The proposal from Ericsson seems to be a possible way forward and the proposal is updated accordingly to avoid further debate at this point. In addition, a new bullet is added based on Qualcomm’s comment on potential UE complexity impact.

	Huawei, HiSilicon
	We are fine with latest proposal

	QC2
	We prefer to delete the controversial text in option 1 on the UE capability of maximum number of configured CSI-RS resources. 
6.         Option 1 requires additional signalling to link two configures CSI-RS resources in two DL subbands. 

	 MediaTek
	For all these options, there is added UE complexity to process two “segments” of CSI-RS resources regardless of how these resources configured. We don’t think we had enough discussion on the UE complexity to reach conclusion/observation. Thus, further discussion will be needed on the UE complexity for these options, and the following can be added.

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 configures CSI-RS resources in two DL subbands. as two CSI-RS resources which It may or may not limit Further discussion is required on whether or not this option limits UE capability of maximum number of configured CSI-RS resources depending on whether the two CSI-RS resources are considered as two CSI-RS resources or one “aggregated” CSI-RS resource. Additional signalling is needed to link two CSI-RS resources. 
-         Option 2-1 requires new RRC structure to configure non-contiguous RBs for one CSI-RS resource, which is more flexible but 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
-         FFS: Impact on UE complexity for processing non-contiguous CSI-RS, if any. 

	Sony 
	Support latest version from Moderator. 



Proposal 1-16b
Proposed 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 separate 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 one a CSI-RS restricted to SBFD symbols only and the second another CSI-ReportConfig is associated with one 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 1-2: separate CSI-ReportConfigs are associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. For CSI-ReportConfig associated with SBFD symbols, CSI report is derived based on CSI-RS in SBFD symbols only and for CSI-ReportConfig associated with non-SBFD symbols, CSI report is derived based on CSI-RS 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 for SBFD symbols and for non-SBFD symbols based on the first and second CSI-RSs in SBFD symbols and the second CSI-RS in non-SBFD symbols respectively.
· Option 2-2: One CSI-ReportConfig is associated with one CSI-RS which can be in SBFD symbols and non-SBFD symbols. 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.

	
	Company

	Support
	Sony (support if more than one options can be considered), MediaTek, New H3C,OPPO, ZTE, DOCOMO, vivo, CATT, Spreadtrum, LG, Nokia, NSB, IDC, Ericsson, Samsung, Lenovo, Qualcomm, Sharp, Intel, TCL, CMCC, NEC, Panasonic, WILUS, xiaomi, Huawei, HiSilicon, CEWiT, Fujitsu

	Not support
	



	Company
	Comments

	Moderator
	The proposal is updated based on the suggestions from Ericsson to make it clearer. In addition, the proposal from Qualcomm to add a note for Proposal 1-14b is added here.

	Sony
	As per our previous comment in Proposal 1-16a, we think that the gNB should be able to configure more than one of the options and that it should not be a down selection among the options.  At least IDC and CMCC think that this is not a downselect exercise but options that are considered perhaps in the WI phase.  With this understanding, we can support this proposal.

	MediaTek
	We support the proposal in principle.

	Moderator
	To Sony, Based on further discussion, it is possible that multiple options are agreed for further down-selection in WI phase.

	Sony
	@Moderator: Thanks for the clarification.  We can support this proposal.

	Ericsson 4
	Support Proposal 1-16b

	NEC
	Prefer to keep the note simpler as CSI-RS transmission across SBFD and non-SBFD slots is dependent not only on the antenna configuration but also depends on the outcome of the general discussion of allowing periodic channel transmission across SBFD and non-SBFD slots (i.e., discussion linked to 1-18/1-19).
Note: Whether the CSI-RS resource can be transmitted across SBFD and non-SBFD symbols 

Although we agree that gNB antenna configuration across SBFD and non-SBFD slots does need to be considered when designing solution for the CSI reporting. So, we can keep an additional FFS which needs to be addressed separately.
FFS: Impact due to gNB implementation of same/different antenna configuration in both SBFD and non-SBFD symbols. 



Proposal 1-19c
Proposed 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: 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.

	
	Company

	Support
	Sony, MediaTek (with minor change), New H3C,OPPO, ZTE, DOCOMO, vivo, CATT, Spreadtrum, LG, Nokia, NSB, IDC, Ericsson, Samsung, Lenovo, Qualcomm, Sharp, Intel, TCL, CMCC, NEC, WILUS, xiaomi, Huawei, HiSilicon, CEWiT, Fujitsu

	Not support
	



	Company
	Comments

	Moderator
	Thanks for the good discussions. Please check the discussions in section 3.4 which I believe can address most of the comments.

	MediaTek
	We are supportive of the intention of the proposal. However, the wording is a not very clear and we suggest adding the following “study at least the following the frequency resource allocation options”.

	Moderator
	The proposal is updated based on MediaTek’s comments.

	vivo
	Our previous question is about difference between Option 1-3 and Option 1-2 (not Option 1-1 sorry). If the RB set(s) is considered as FDRA configuration, then there are some overlapping between these two options.

	Spreadtrum
	We support the proposal. 
To vivo’s comments, Option 1-2 is different 1-3 from our perspective. 1-2 is get two FDRA for SBFD/non-SBFD based on FDRA configuration/indication implicitly, such as subband configuration. Option 1-3 is explicit method, RB offset is additionally configured. 

	LG
	Prefer Opton 2

	Ericsson 4
	Support Proposal 1-19b

	Samsung
	We support.

	Xiaomi
	We agree with vivo, we also think there are overlaps between option 1-2 and option 1-3. Option 1-3 can be regarded as a detail solution of option 1-2. 

	Intel 
	Support 

	DOCOMO
	Support.

	IDC
	We support the proposal as is, since it has been intensively discussed up to now. We think Options 1-2 and 1-3 are different, in that Option 1-2 seems to have a partition within the single FDRA, and Option 1-3 may include the resource shift to be fit into the SB. Our understanding is that these listed options can be down-selected or merged in next meetings, and it would be better to keep these for facilitating further study.

	New H3C
	We support FL proposal. During SI phase, we don’t suggest down-selecting any options and draw some observations on options. Let’s do that during WI phase.

	CMCC
	Support this proposal
It may be better to add “single” in option 1-3 to align the description with other options.
Option 1-3: Single FDRA configuration/indication and RB offset(s)

	Ericsson
	Support Proposal 1-19b. 
We also prefer to list all options; down-selection can be done in WI phase.

	vivo
	Thanks moderator’s and IDC’s explanation. We support this proposal. 

	xiaomi
	We think option 1-3 is a subset of option 1-2 as the basic idea is to use single FDRA to derive two frequency allocation. 
We support the update from CMCC. 

	Moderator
	Minor update based on the proposal from CMCC.

	Huawei, HiSilicon
	Okay

	  OPPO
	 Share the view from Xiaomi that Opt 1-3 can be covered by Opt 1-2. Does "RB offset(s)" differentiate between SBFD slot and non-SBFD slot? If yes, Opt 1-3 is just an instance of Opt 1-2 by additionally using RB offset(s). If no, what does RB offset refer to?   In our view, it is good enough to list two options: Single FDRA configuration/indication vs. separate FDRA configruation/indication for SBFD slot and non-SBFD slot. 

	 MediaTek
	Support

	 Sony
	Support 



Proposal 1-20c
Proposed Agreement:
For the case that: 
(a) The monitoring periodicity of a search space is such that different monitoring occasions 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 at least the following options for potential enhancement:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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).
· FFS: Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s) in SBFD and non-SBFD symbols
Note: Whether these enhancements are applicable to only USS or also CSS

	
	Company

	Support
	Sony, MediaTek (with minor change),New H3C, ZTE, DOCOMO, vivo, CATT, LG, Nokia, NSB, IDC, Lenovo, Qualcomm, Sharp, Intel, TCL, CMCC, NEC, Panasonic, CEWiT

	Not support
	Spreadtrum, Samsung



	Company
	Comments

	Sony
	We also think that it is worth looking into impact to CORESET with interleaved CCE as the number of PDCCH candidates can be zero if we drop PDCCH candidate as in Option 3.  If we look in the example below with 3 CCEs, in the interleaved case, if we drop PDCCH candidates with REG outside of the DL subband then we basically drop all the PDCCH candidates.  Comparing with non-interleaved case, doing the same will still leave some valid CCEs.

[image: ]

	MediaTek
	We are supportive of the intention of the proposal. However, we suggest adding the following “Consider whether/how the above could be supported considering at least the following options for potential enhancement”.

	Moderator
	The proposal is updated based on MediaTek’s comments.

	Spreadtrum
	CORESET/PDCCH enhancement is not required, because 
· SBFD is to improve UL delay and coverage, DL resource for is not bottleneck, a clean CORESET and search space configuration has no problem. 
· In addition, CORESET bitmap configuration has already sufficient flexibility to handle UL subband in frequency domain. 
· Furthermore, PDCCH monitoring and CCE-REG mapping is the most complex part for UE implementation. 
· Option 1 would increase the CORESET number per BWP, now it is up to 3 in Rel-15, and 5 for m-TRP. So it will increase the complexity of UE implemency. The feasibility is not sure. 
· Option 2: Rate matching or puncturing on the REG(s) is an irrealizable solution.  RM or puncturing never ever supported for PDCCH/REG, due to a huge change to REG-CCE mapping. 

Considering the majority supportive of this proposal, we would like to make the resolution. 
1. For clarification, the main bullet should be limited to different slots. Since there is no achievement for SBFD and non-SBFD symbols within a slot. 
The monitoring periodicity of a search space is such that different monitoring occasions in different slots occur in SBFD and non-SBFD symbols, respectively,…
2. we propose to further study the following aspects 
· Potential benefits
· Feasibility of each Options.
· Potential impact for UE implementation of PDCCH monitoring
· Applicability for SBFD aware UE and non-SBFD aware UEs


	Ericsson 4
	Thank-you to the moderator for incorporating our suggestion for revision of the proposal. 
While still not our preference to consider PDCCH enhancements, if we are the only company preferring not to study, we can live with Proposal 1-20c + Spreadtrum’s clarifications about different slots.

	Samsung
	We still have serious concerns about the FL proposal. 
We have taken several other agreements on SBFD enhancements where we included and defined design options based on a mix of existing NR spec behavior and new defined functionality proposed for evaluation. We should take the same approach here.
As we already commented in Rounds 1 and 2, existing Rel-15/Rel-16 NR specifications provide much flexibility to configure PDCCH reception for the UE. We are not convinced yet of an actual need to enhance L1 PDCCH reception for SBFD operation. FG 3-1 supports 1 CORESET per BWP per cell in addition to CORESET0. More than 1 CORESET per BWP other than CORESET0 is mandatory for FR2 UEs (FG 3-3). CORESET#1 in F-D can be allocated to the SBFD DL subband only. 2 or 3 OFDM symbols can be used. 10 SSS are supported to configure separate T-D behaviour for PDCCH reception across SBFD and non-SBFD slots. Rel-17 adds SSSG switching.  
We consider PDCCH enhancements for SBFD-aware UEs as potentially very high UE modem design impact and specification effort. We’re ok to study and evaluate proposed PDCCH enhancements in the SID if there is enough interest by companies.
But for the FL proposal, we prefer to take the same approach as for the existing agreements on CSI-RS resources, CSI reporting, PDSCH/PUSCH/PUCCH resource allocation across slots.

Proposed wording (note: Option 1 and 2 are copied/pasted as is from Rel-15 FG 3-1/3-3 definitions)
For SBFD-aware UEs, study the at least the following options for PDCCH reception across SBFD symbols and non-SBFD symbols in different slots,
· Option 1: PDCCH reception based on 1 CORESET per BWP per cell in addition to CORESET0
· Note: supported in existing specifications
· Option 2: PDCCH reception based on more than 1 CORESET per BWP per cell in addition to CORESET0
· Note: supported in existing specifications
· Option 3: Enhanced PDCCH reception based on 1 or more CORESET per BWP per cell in addition to CORESET0 where potential enhancements for evaluation include, 
· (Add the long list of suggested candidate enhancements for evaluation here…)

	QC
	Two comments,
Comment #1: These enhancements are for SBFD-aware UE.
	Consider whether/how the above could be supported considering at least the following options for potential enhancement for SBFD-aware UE:



Comment #2: The current wording of option-4 is already supported in current spec where multiple SSs are associated with a CORESET. Not sure if that is the main intetion of that option. In our views, the whole MO of that SS is dropped. 


	CMCC
	We support the proposal to further study PDCCH enhancement.
Regarding Spreadtrum and Samsung’s comments, although the current specs allows the flexibility of CORESET configurations with bitmap to avoid the UL subband, however, this implemented method will also reduce the PDCCH scheduling flexibility. Take the example for FR1 which mandatary two CORESETs supported by UE, gNB can only configure separate CORESET in normal DL slots and SBFD slots respectively, which the first CORESET is a wideband CORESET, and the second CORESET is using bitmap to avovid the UL subband. That is UE can only be scheduled in one CORESET in a given time. In comparison, there is no such restriction in legacy TDD, which both two CORESETs can be monitored in the same time.
 

	Panasonic
	We share the same view with Qualcomm. For Qualcomm’s Comment #2, we also think that the original intention was that the whole MO of that SS is dropped, but the current option 4 is described as a generalized description. We can live with such a generalized description since companies supported it in the 3rd round discussion, but how to separately associate search spaces with SBFD symbols and non-SBFD symbols needs to be further discussed.

	Moderator
	I know still some companies do not think enhancement is needed. In this proposal we have “whether” which includes the study on whether any enhancement is needed or not.
The proposal is updated based on the comments from Spreadtrum and Qualcomm. 
For Samsung’s suggestions, I am not sure whether it is better compared with existing proposal. At least to me, Option 1 and Option 2 do not preclude some of the potential enhancements.
For Option 4, it seems that more discussion is needed to better reflect the intention. Panasonic commented that the original intention was that the whole MO of that SS is dropped. But in previous round, the proposal was updated in 3rd round discussion based on Sony’s suggestion with the understanding that Option 4 is similar to Option 1 but instead of having separate CORESET configured for SBFD and non-SBFD symbols, we have separate Search Space for the same CORESET in SBFD and non-SBFD symbols.

Proposed Agreement:
For the case that: 
(c) 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,
(d) The associated CORESET overlaps the boundary of a DL subband in SBFD symbols
Consider whether/how the above could be supported considering at least the following options for potential enhancement for SBFD-aware UE:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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).
· FFS: Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s) in SBFD and non-SBFD symbols
Note: Whether these enhancements are applicable to only USS or also CSS


	New H3C
	Support this updated proposal

	Xiaomi
	We also don’t see the necessity of enhancing PDCCH/CORESET on SBFD slot because of the argument we mentioned in the first round discussion. We agree witht eh analyses from Spreadstrum and Samsung.
In majority of companies want to further study, we think the version from Samsung is good compromise.
Considering there are different voices on the enhancement, a fair and completed proposal should address the interests from both side, i.e.:
1) Resuse the current mechanism without enhancement
Potential enhancement if there is convincing evidence. 

	Ericsson 5
	It seems like what Samsung is suggesting is that there can be tools in the existing spec for handling the (corner) 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
The tools can be use of non-contiguous FDRA in a single CORESET, use of multiple CORESETs, use of multiple search spaces, etc.

To account for the fact that there is a quite flexible set of tools in the spec already, we recommend the below revision to the Moderator’s updated proposal to account for this: 

Proposed Agreement (revised):
For the case that: 
(c) 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,
(d) 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:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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).
· FFS: Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s) in SBFD and non-SBFD symbols
Note: Whether these enhancements are applicable to only USS or also CSS


	QC2
	Given that there are two different understanding for option4. Suggest listing them separately. 
· Option 4: Drop search space(s) when the associated CORESET overlaps with RBs outside DL subband(s)
· Option 5: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s) in SBFD and non-SBFD symbols


	Moderator
	Based on the feedback, the proposal is further updated with proposed changes by Ericsson in green. For Option 4, given that Panasonic is the proponent, if the intention is to drop the whole SS, then it is better to go back to the original version.
Proposed Agreement:
For the case that: 
(e) 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,
(f) 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:
Study whether/how to support a search space configured for SBFD and non-SBFD symbols and one associated CORESET overlaps with RBs outside DL subband(s) in some SBFD symbols, considering the following options for potential enhancements:
· 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)
· FFS: [Option 4: Drop Separate search space(s) when the associated with a CORESET overlaps with RBs outside DL subband(s) in SBFD and non-SBFD symbols]
Note: Whether these enhancements are applicable to only USS or also CSS


	Sony
	We are fine with Moderator’s latest proposal and think we might as well turn the previous Option 4 to Option 5 as the new Option 4 seems like an overkill to drop an entire SS.
On Spreadtrum suggestion on using the legacy bitmap configuration to avoid UL subband, the bitmap size is fixed and RBs excluded from the CORESET to avoid UL subband simply means we will end up with a smaller CORESET size  less PDCCH candidates  higher probability of PDCCH blocking.
Also once a CORESET has RBs excluded for UL subband it is fixed (or semi-statically fixed) and will be totally wasted in non-SBFD symbols. 




4. gNB self-interference handling schemes
This section discusses gNB self-interference handling schemes for SBFD.
4.1. Summary of input contributions
Tx/Rx timing misalignment
BS self-interference related to timing and SCS was discussed in RAN4#104bis-e with the following agreement in R4-2217464.
	4.1 BS self-interference related to timing and SCS
Agreement: 
· For the BS self-interference issue related to timing and SCS of D and U for both BS and UE:
· RAN4 understanding is that this issue will be studied in RAN1.
· RAN4 has not evaluated the timing and SCS impacts to BS SI. RAN4 for now assumes they are negligible and do not impact RAN4 requirement work.
· RAN4 will not consider this issue in the BS SI feasibility study if no request from RAN1.



This issue is discussed by many companies in previous meetings and in this meeting.
In legacy TDD system, a UE is provided a cell-specific TA offset . It can be provided in SIB1 and if not, UE assumes TA offset of 25600 or 39936 defined in Table 7.1.2-2 in 38.133. 
The cell-specific TA offset is used to reserve enough time for UL/DL switching as illustrated below.
[image: ]
Figure 4‑10: TA offset in legacy TDD [8]
For SBFD operation, gNB would transmit and receive simultaneously and the non-zero TA offset may cause inter-symbol/inter-slot interference as observed by Huawei, ZTE, Ericsson, CATT, Sony.
Furthermore, CATT and Ericsson provided some evaluation results in Error: Reference source not found and Error: Reference source not found respectively. CATT observed that the required SIC capability can be reduced by 4 dB by configuring =0  instead of =25600Tc. Ericsson observed that assuming no transmit side impairments, the misalignment creates a dramatic rise in interference received in the 20 MHz UL subband between the two 40 MHz DL subbands compared to the case of no misalignment. However, a very much reduced gap is observed in the presence of Tx side impairments and the combined effect of Tx side impairments and UL subband selection filter come very close to fully masking the misalignment effect.
Huawei proposed to configure .
ZTE, Nokia, observed that there may be potential backward compatibility issue since legacy UE may not support  in TDD system. In addition, with , the gap for UL-to-DL switching may disappear and the gap realized based on scheduling avoidance can be larger.
Alternatively, ZTE, Nokia proposed to consider two TA offset values for SBFD-aware UEs for UL transmissions in non-SBFD symbols and SBFD symbols. Samsung proposed that for SBFD-aware UEs, support configuration with different TA offset values or with multiple timing advance groups in the SBFD and non-SBFD slots. There can be potential overlap between UL transmission in a SBFD symbol and next UL transmission in a non-SBFD symbol. Nokia proposed to study how to reduce the increased overhead when switching between TDD DL/UL slots and SBFD slots.
Ericsson proposed that RAN1 should model practical transmitter and receiver components to enable a realistic assessment of the effect of UL/DL timing misalignment at the gNB.
Sony and Intel discussed larger TA value to align the symbol boundary for DL and UL with different symbol index. To be specific, Sony proposed to add a time alignment offset to the overall timing advance for UL transmission in SBFD slots, where time alignment offset is selected such that the 2nd or higher OFDM symbol of the UL transmission aligns with a potential DL interferer at the gNB and also provides at least NTX-RX at the UE between the end of an UL transmission and the start of a DL reception for UL to DL switching as shown below. Intel observed that at least one symbol overhead would be generated.
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Figure 4‑11: Adding TUL to the overall timing advance to align the 2nd OFDM symbol with the DL interferer [21]
Xiaomi thinks that TA enhancement is not necessary as it doesn’t resolve inter-slot interference issue.

Power control based solution
ZTE observed that the uplink transmissions in the UL subband are subject to different interference levels due to different frequency domain isolation between the uplink transmission and the DL subband and proposed that UL subband resources can be divided into multiple areas and each area is mapped with a dedicated power control parameter set for compensating the different levels of inter-subband interference.
Nokia proposed that the potential benefits of boosting the UE Tx power and/or reducing the gNB power in SBFD slots/symbols shall be further investigated as a potential method to boost the UL received SINR in slots/symbols affected by gNB self-interference.
4.2.  [Closed] 1st/2nd round discussion
[bookmark: _Ref116222058]Proposal 2-1
Proposed Agreement:
Time misalignment between UL receptions and DL transmissions due to non-zero TA offset lead to increased interference assuming no transmit side impairments.
· FFS the case with transmit side impairment
· FFS whether/how to mitigate the interference increase

	
	Company

	Support
	TCL, ZTE (with comments), Sony (need clarification), Samsung, IDC, vivo, Panasonic, Qualcomm, NEC, Fujitsu, CATT, Ericsson (with modification)

	Not support
	



	Company
	Comments

	ZTE
	Since there is only one FFS below, to be fair, the following change is proposed.

Time misalignment between UL receptions and DL transmissions due to non-zero TA offset lead to increased interference at least for the case with assuming no transmit side impairments.
· FFS the case with transmit side impairment
· FFS whether/how to mitigate the interference increase



	Sony
	What does it mean by “side impairments”?

	Huawei, HiSilicon
	Support with some modifications:
Time misalignment between UL receptions and DL transmissions when non-zero TA offset is configured which will due to non-zero TA offset lead to increased interference assuming no transmit side impairments.
· FFS the case with transmit side impairment
· FFS whether/how to mitigate the interference increase

	LG Electronics
	Fine with the study. But, clarification about the observation is necessary. In case of separation between DL/UL  frequency subbands, the reduced self-interference from DL subband may affect to the UL subbands. The effect of TA offset (i.e., symbol boundary alignment between UL OFDM symbol and DL OFDM symbol) is not clear for further reduction of self-interference. 

	NEC
	We agree with the issue. To address this issue, several companies have indicated configuring TA offset as 0 for UL transmission performed during SBFD symbols. However, as shown in (b) in below figure, we can see that keeping 0 TA offset also does not solve the problem as it allows no margin for transition from UL to DL for the gNB. Hence, to solve this problem, there is a need to provide a guard period after UL transmission in an SBFD symbol (in addition to keeping TA offset as 0) to allow sufficient margin time for gNB to switch its RF components from UL to DL appropriately.
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	Nokia, NSB
	We think the main bullet is for observation. The FFSs are for study. We are fine with the study.

	Sony
	Share similar view with NEC.  The purpose of NTA,offset is to ensure there is 13 s for UL to DL switching, which is a requirement in 38.211.  Simply setting NTA,offset = 0 will violate this requirement.  It is easier to just increase the TA, and align the 2nd OFDM symbol of the UL with the 1st OFDM symbol of the DL, and that will guarantee at least 13 s for UL to DL switching.

	Intel
	Even with non-zero TAoffset, by proper setting of TA, it is still possible to align symbol boundary though symbol index may be different for DL and UL. For such case, there is no interference. So, my question is, does such case belong to time misalignment ?

	Ericsson 2
	Agree with the direction of the proposal. However, some changes are needed. There are at least two things that affect the interference level due to misalignment: gNB transmit chain impairments (PA non-linearity, etc.), and the amount of selectivity of the gNB UL receiver, i.e., suppression of DL subbands through filtering in the gNB Rx chain.
As pointed out in Nokia’s contribution, there can be an issue with legacy UEs if those UEs would be configured with zero N_TA,offset. Hence, we suggest to add “including impact to legacy UEs” in the 2nd FFS.

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 side 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




4.3. [Closed] 3rd round discussion
Proposal 2-1a
Proposed Agreement:
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 side 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

	
	Company

	Support
	vivo, Sony, Samsung, Qualcomm, ZTE, Ericsson, xiaomi, Nokia, NSB, Fujitsu

	Not support
	



	Company
	Comments

	Samsung
	We support the proposal and updated wording following Round 1. The main bullet is better captured as RAN1 observation/conclusion. The last FFS could then be converted to a separate FL proposal, “Study whether/how to mitigate (…)”. No strong views on our side here, we will follow majority preference.

	QC
	Should it be a conclusion instead?

	Ericsson 3
	Support Proposal 2-1a.
Prefer to keep observation + FFS items together for context.

	Huawei, HiSilicon
	Fine to study this further.

	xiaomi
	Agree with Samsung and QC, it should be a conclusion.



5. Inter-gNB and inter-UE CLI handling schemes
The guidance from Mr. Chair on discussions of CLI handling in AI 9.3.2 and AI 9.3.3 is as follows. Accordingly, this section discusses the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.
	Guideline for future meetings
· Note: AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD.
· Note: AI 9.3.2 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.


In addition, according to the guidance from Mr. Chair, L1/L2 based CLI measurement/report for UE-to-UE CLI handling is to be discussed in AI 9.3.3 and exchange of intended subband configurations for SBFD operation across gNBs is to be handled in AI 9.3.2.
5.1. Summary of input contributions
The inputs from companies’ contributions on inter-gNB and inter-UE CLI handling schemes are summarized below as per moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or missed and encourage companies to correct/update the summary with revision marks if needed.
1. 
2. 
3. 
4. 
5. 
5.1. 
5.1.1. UE-to-UE CLI handling
4. 
5. 
5.1. 
5.1.1. 
5.1.1.1. UE-to-UE CLI measurement/reporting
The following agreements were made in RAN1#112.
	Agreement
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband
· FFS: Whether SINR can be measured
· Method#2: victim UE measures RSRP of aggressor UE within UL subband
· Method#3: victim UE measures RSSI within UL subband 
· Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.



Among the three methods, it seems that all companies [Huawei, Spreadtrum, ZTE, Intel, DOCOMO, Lenovo] agree to support Method#1, i.e., RSSI measurement in DL subband. Some further enhancements e.g. non-contiguous CLI-RSSI resource allocation, subband CLI-RSSI measurement and reporting are proposed by companies and summarized below. 
For the SINR measurement in Method#1, CMCC thinks that SINR can reflect the channel state information within DL subband more directly compared with RSSI and gNB can use the reported SINR to adjust the MCS for PDSCH scheduling. Xiaomi proposed that victim UE does not need to measure SINR within DL subband.
Regarding how to measure the SINR, Intel thinks that if ‘S’ is the signal strength of desired DL transmitted by serving gNB, UE may derive SINR based on RS transmitted by serving gNB in DL subbands and configured resource for interference from other gNB/UEs including CLI in DL subbands. CMCC thinks that the traditional CSI measurement and report framework can be reused. The only difference from traditional SINR measurement is that the received interference on IMR does not only include inter-cell interference but also includes inter-subband inter-UE CLI, which is transparent to UE. Qualcomm thinks that UE measures the DL channel based on NZP CSI-RS and interference based on the CLI Resources.

For Method#2 and Method#3, CMCC pointed out that it may need UE to receive in DL subband and measure CLI in UL subband simultaneously to avoid the performance degradation. Also it is considered that if the DL BWP contains the UL subband frequency region and if inter-UE CLI measurement outside DL subband is allowed, this function can be supported by Rel-16 inter-UE CLI measurement. CMCC proposed to study how to estimate the interference intensity of inter-UE inter-subband CLI from CLI-SRS RSRP/RSSI. Qualcomm and Nokia think that it is beneficial for gNB to have UE CLI reports based on the CLI measurements within the UL subband considering the impact on the AGC dynamic range for the reception of the DL signal at the victim UE and Rel-16 CLI measurement framework could be reused for CLI resources configured in the UL-subband.
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Figure 5‑12: Effect of inter-UE CLI on DL reception [34] 
For Method#2, the intention from the proponent companies [ZTE, MediaTek, Nokia] is to identify/rank the aggressor UE(s).
Huawei thinks that CLI-RSSI measurement seems sufficient for interference measurement. In addition, Huawei thinks that the feasibility of DL measurement in UL subband has not been confirmed (there is no agreement yet to support DL reception within an UL subband) and the usage of such measurement should be clarified especially the benefit if any compared to the Rel-16 SRS-RSRP measurement mechanism. 
Intel thinks that it does not only increase complexity for a measuring UE, it would lead to typically more conservative estimates than reality since it would not capture the true nature of leakage interference for inter-subband interference with non-overlapping SBFD operation. Therefore, Intel thinks that Method #2 may not be necessary.
LG thinks that SRS-RSRP measurement seems not feasible because UE monitors emission power from inter-subband. For operating SRS-RSRP of inter-subband CLI measurement, it seems some enhancement is required. It is proposed that for UE-to-UE SRS-RSRP measurement/report within UL subband, measurement gap for measurement inter-subband can be indicated. For UE-to-UE SRS-RSRP measurement within active DL BWP, SBFD symbol can be converted as non-SBFD symbol for operating within wider bandwidth.

For Method#3, ZTE thinks that there is no motivation to support Method#3.

In addition, Qualcomm proposed to consider a combination of methods where the gNB configure the CLI-Resource across both the DL and UL subbands and UE measures the CLI per subset of the frequency resource (i.e. subband) enabling CLI-RSSI reporting in both DL and UL subbands.


Non-contiguous CLI-RSSI measurement/report
The following agreement was made in RAN1#110bis-e.
	Agreement
Study impact/potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency.



CATT think that if the CLI in two DL subbands is considered to be non-symmetric, separate CLI-RSSI measurement resources/reports can be configured in different DL subbands according to existing Rel-16 CLI-RSSI mechanism; otherwise if the CLI in two DL subbands is considered to be symmetric, i.e. CLI in RBs in two DL subbands with the same frequency separation from UL subband is the same, it seems sufficient to measure CLI in only one DL subband. So it is proposed to further discuss the motivation and potential benefits for enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency.
LG think that the measured strength of CLI may be different depending on the position of DL. But, if the UE-to-UE CLI-RSSI measurement/report is taken non-contiguous measurement resource in frequency into account, the measured strength of CLI is averaged over the non-contiguous measurement resource. Hence, it is hard to determine which part of DL subband is suffered from intra-cell inter-UE CLI. So it is proposed that the use cases and potential benefits for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency should be justified.

Some companies discussed how to support non-contiguous CLI-RSSI measurement resources across DL subbands and the views are summarized below.
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Supported by: Huawei
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Supported by: Huawei
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s) 
· Supported by: Qualcomm (for Method#1)


CLI measurement and reporting considering non-uniform inter-subband CLI
In Rel-16 inter-UE CLI measurement, only wideband CLI measurement is reported. Subband CLI measurement and reporting are considered by NEC, ZTE, CMCC, Sony, Qualcomm, xiaomi considering CLI leakage to adjacent subbands is non-uniform over the measurement bandwidth. But it is also pointed out that existing configuration for L3 CLI-RSSI measurement resource already supports multiple resources in different frequency regions, which can be directly reused [20].
For subband CLI measurement/report, CMCC and Qualcomm proposed to support both uniform and non-uniform CLI subband configuration for Method#1. In addition, Qualcomm proposed that UE reports CLI measurements in specific subband(s) where CLI exceeds a configured CLI threshold and differential CLI reporting to reduce the CLI reporting overhead.

ZTE proposed that different frequency densities can be configured for reference signals (e.g., RS for UE-to-UE CLI measurement, RS for downlink transmission channel estimation) transmitted in different areas with different interference levels.

Information exchange between gNBs
Huawei thinks for UE-to-UE co-channel CLI measurement, at least the configuration of measurement sig-nals/channels should be exchanged between aggressor gNBs and victim gNBs. In addition, the CLI measurement reports can also be exchanged between aggressor gNBs and victim gNBs. Whether the information exchange needs to be specified can be further discussed.
Similarly, Qualcomm proposed that gNB to exchange information of the CLI resource configurations and/or CLI measurements.

Timing alignment aspects
ZTE proposed to consider timing alignment solution on measurement RS transmission for UE-to-UE CLI, e.g. exchange timing related information for reception of measurement RS.
Nokia proposed to study schemes for measurement and reporting of time difference of arrival between DL RS and UL RS, and potential extensions to the CLI measurement framework to include assistance information consisting of e.g. specific timing offset (with respect to DL timing) to be used when performing a CLI measurement.

Other enhancements
InterDigital proposed to consider mechanisms to apply measurement skipping on some SBFD slots/symbols and power adjustment in deriving a CSI, depending on a level of dynamic power management occurred in the SBFD scenario. In addition, it is proposed to study measurement resources and reporting configurations for subband-edge CLI measurement and to study a conditional CLI handling behavior based on monitoring the beams at the victim UE side, where the condition can at least include a case when the victim UE detects a PDSCH reception failure, which initiates a subband-wise CLI measurement/reporting for a subband switching to avoid the CLI.
InterDigital proposed to study a conditional CLI handling behavior based on monitoring the beams at the victim UE side, where the condition can at least include a case when the victim UE detects a PDSCH reception failure, which initiates a subband-wise CLI measurement/reporting for a subband switching to avoid the CLI.

Considering that the scheduler may not be able to discriminate between the inter-subband cross-link interference(s) and the intra-subband inter-cell interference (DL-DL or UL-DL) based on reported CLI-RSSI, MediaTek proposed to study the feasibility and cost of muting co-channel interferer for the assessment of inter-subband UE CLI using CLI-RSSI measurements.
MediaTek proposed to study optimized SRS configurations for CLI measurement within a guard band to reduce the resource overhead for SRS-RSRP measurements and make efficient use of GB resources.
MediaTek proposed to study CLI measurement on UL subband with frequency differentiation considering that there are multiple UE transmissions in the UL subband of a given slot, the current CLI-RSSI measurement doesn’t provide information on which UE(s) are the high aggressor. An example is shown in the figure below, in which the victim UE will report high UE-UE CLI for RB Groups 1 and 2, and no UE-UE CLI for RB Group 3. However, the current specification does not support such frequency differentiation for CLI measurement.
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Figure 5‑13: CLI measurement on UL subband with frequency differentiation [16]

5.1.1.2. Power control based solution
ZTE proposed that UL subband resources can be divided into multiple areas and each area is mapped with a dedicated power control parameter set for compensating the inter-subband interference with different levels. The resources contained in each area can be semi-statically configured by RRC or indicated by DCI.
As an example shown below, UL subband is divided into three areas in the frequency domain. A higher transmission power can be used for uplink transmission in Area 1 as it is far away from DL subband and a lower interference can be expected. For Area 2 and Area 3, a lower transmission power can be used for uplink transmission in them as they are closed to DL subband.
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Figure 5‑14: Different allowed maximum power for UL transmission in different areas [18]
InterDigital proposed to study dynamic UL power control mechanism based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL, to mitigate the effects of the CLI dynamically.
Apple proposed that potential aggressor UE, UEA, is indicated to measure SRS (transmitted by potential victim UE) before PUSCH transmission. The indication can be through DCI scheduling the PUSCH for aggressor UE. Besides, DL CLI indication, e.g., based on DL-PI, indicates which symbols were impacted by cross-link interference from aggressor UE(s).
5.1.1.3. Others
ZTE proposed that different frequency densities can be configured for reference signals transmitted in different areas with different interference levels.

5.1.2. gNB-to-gNB CLI handling
1. 
2. 
3. 
4. 
5. 
5.1. 
5.1.1. 
5.1.2. 
5.1.2.1. gNB-to-gNB CLI measurement/reporting
For inter-gNB inter-subband CLI measurement, CMCC proposed to study the following two methods, where the measurement results of Method#1 can directly reflect the intensity of inter-subband CLI but cannot identify the strongest aggressor gNB, and the measurement results of Method#2 can identify the aggressor gNB based on accurate RS measurement without complicated inter-gNB coordination:
· Method#1: victim gNB measures leakage interference strength from aggressor gNB within UL subband, e.g., RSSI;
· Method#2: victim gNB measures RSRP of aggressor gNB within DL subband.
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Figure 5‑15: Inter-gNB inter-subband CLI measurement method#1 & method#2 [27]
Furthermore, it is proposed that inter-gNB transmission coordination in orthogonal time-domain, frequency-domain or spatial-domain resources can be supported to identify the strongest aggressor gNB in inter-gNB inter-subband CLI measurement Method#1.
Spreatrum supports Method#1 above for gNB-to-gNB inter-subband CLI handling.

Subband CLI measurement/reporting
Similar as subband CLI measurement/report for UE-to-UE CLI, Qualcomm proposed to support subband-based inter-gNB CLI reporting for accurate measurement of CLI leakage in SBFD.
5.1.2. 


Different RS frequency densities
Similar as UE-to-UE inter-subband CLI, ZTE proposed that different frequency densities can be configured for reference signals (e.g., RS for gNB-to-gNB CLI measurement, RS for uplink transmission channel estimation) transmitted in different areas with different interference levels.

Resource muting
Huawei has the following observations.
Uplink resources muting provides at least the following benefits for gNB-to-gNB co-channel CLI measurement in SBFD operation
· Muting the REs on the DL subband in UL DMRS symbols and/or the REs on the UL subband in DL DMRS can improve channel estimation and inter-cell interference estimation and suppression.
· Introducing dedicated UL muting resources for gNB-to-gNB CLI measurement can improve the gNB-to-gNB co-channel and adjacent-channel inter-subband CLI estimation and suppression.
Huawei thinks that based on the above scheme, the accurate channel and interference covariance matrix can be measured. And these measurement quantities can be used to improve performance at the receiver, e.g. MMSE-IRC receiver, which can effectively suppress the gNB-gNB co-channel CLI.
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Figure 5‑16: Resource muting for gNB-gNB co-channel CLI measurement [8]
5.1.2.2. Beam nulling between gNBs
To suppress the DL blocking signal, Huawei proposed to study the feasibility and performance of beam nulling for gNB-to-gNB CLI suppression with gNB-to-gNB channel, e.g. if the channel between transmitter and receiver can be measured, the DL beamforming weights can be manipulated to avoid transmitting in the direction of the receiver by using coordinated beamforming (CBF).
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Figure 5‑17: CBF to suppress blocking interference [8]

5.1.2.3. Interference suppression based on analogue filter
Huawei proposed to study the feasibility and performance of applying filters at both transmitter and receiver sides in SBFD involving RAN4 on the following aspects.
· Filter at transmitter to suppress the leakage interference.
· Filter at receiver to suppress the blocking interference.
· Guard band for filters.
It is noted that Huawei thinks that the study should be started by RAN4 and the performances should be provided to RAN1 to check the feasibility as well as the performance of SBFD.


5.2. [Closed] 1st round discussion
Proposal 3-1
Proposed Agreement:
Update the agreement in RAN1#112 as follows.
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband within DL BWP
· FFS: Whether SINR can be measured
· Method#2: victim UE measures RSRP of aggressor UE within UL subbandoutside DL subband within DL BWP
· Method#3: victim UE measures RSSI within UL subbandoutside DL subband within DL BWP
· Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.

	
	Company

	Support
	Xiaomi, Samsung, Intel , vivo, CMCC, Huawei, HiSilicon, Panasonic, DOCOMO, Nokia, NSB(with update)

	Not support
	NEC



	Company
	Comments

	Moderator
	It is based on the proposal from MediaTek to include measurement in guardband(s). In addition “within DL BWP” is added for Method#1 to be aligned with other methods.

	ZTE
	We propose to keep the existing agreement as it is. 
The guard band (if exist) is not used for transmission or reception. If UE has the capability to transmit or receive in the guard band, then the network doesn’t need to configure the guard band at the first place. 

	OPPO
	In our understanding, there is no any RS/signal within guardband. So the RSRP can not be measured in guard band. Modification of method#2 is confusing.

	LG Electronics
	In case of measuring RSRP of aggressor UE, the victim UE can measure the RSRP within DL BWP if DL only is enabled. 
Is the Method#2 with modification explaining aligned with this understanding?

	Sharp
	We agree with ZTE. Does this update intend to perform measurement in guard bands?

	Panasonic
	We think that how to treat guardband is not clarified now. Then, modifications of the proposal would be OK.

	QC
	Further clarification is needed to update the agreement from RAN1 #112. 
Outside DL subband means UL-SB and guard band. It is not clear how the victim UE would measure RSRP in the guardband? It requires aggressor UE to transmit SRS in the UL-subband. In general, UEs shouldn’t transmit neither receive in the guardband. 

	NEC
	We prefer the earlier wording of the agreement as the advantage of measuring CLI within guardband is not apparent to us. Further, we agree with Qualcomm’s comment for Method#2 how can a UE measure RSRP within guardband? Because this assumes that the transmitting UE is performing UL transmission within the guardband which is not the assumption we can agree to.

	Nokia, NSB
	We propose to remove “within DL BWP”, then we can agree on the update.



[bookmark: _Ref116138204]Proposal 3-2
Proposed Agreement:
For inter-UE inter-subband CLI measurement, at least the following method is agreed.
· Method#1: victim UE measures RSSI within DL subband within DL BWP

	
	Company

	Support
	xiaomi, Sony, Samsung, IDC, Intel , vivo, Huawei, HiSilicon,OPPO, LG Electronics, Sharp, Panasonic, Lenovo, NEC, DOCOMO, CATT

	Not support
	



	Company
	Comments

	ZTE
	We think both method#1 and method#2 should be supported. Method#1 can obtain the CLI strength directly while method#2 can identify the interfering source and identify the most strong aggressor(s) as well.

	IDC
	Support at least the Method #1 for inter-UE inter-SB CLI measurement.

	CMCC
	Also support option 2, this function has been supported in Rel-16, we don’t know why it is precluded from SBFD.

	QC
	RSSI measurements in DL subband within UE DL BWP are not accurate method for capturing inter-UE CLI or identify aggressor UEs. It will be contaminated by inter-cell interference. RSSI/RSRP measurement in the UL-SB within UE BWP should be starting point. 

	Nokia, NSB
	We also think both method 1 and method 2 should be studied more before agreement, or both should be supported.

	
	



Proposal 3-3
Proposed Conclusion:
No specific enhancement is needed for SINR measurement within DL subband for inter-UE inter-subband CLI measurement, if agreed.

	
	Company

	Support
	ZTE xiaomi, Samsung, Huawei, HiSilicon,OPPO, LG Electronics, NEC, DOCOMO

	Not support
	IDC, CMCC, Nokia, NSB



	Company
	Comments

	IDC
	It is too early to conclude for no enhancement in SI phase. This detail should be carefully checked during WI phase, e.g., whether/how to measure the interference part including CLI part based on which specific RS for the interference measurement, etc. Even for the channel measurement part, the channel measurement resource (e.g., CSI-RS) related issues need to be checked, including spatial-domain reference (e.g., QCL type-D) management, etc.

	Intel 
	What does ‘specific enhancement’ mean, e.g., comparing with existing SINR measurement ? 

	vivo
	Similar comments with Intel.

	CMCC
	Same view as IDC. 
As SINR is one of the metric of CSI measurement and report framework, and we are discussing proposal 1-14 and proposal 1-15, about the CSI-RS and CSI reporting band enhancement across SBFD and non-SBFD, these discussion may have spec impacts. 

	Huawei, HiSilicon
	The proposal is not quite clear. We prefer to clarify how it is done and whether it has any spec impacts.

	QC
	Further clarification needed. In our understanding, for UE to measure SINR, UE needs CMR for DL signal and IMR for interference. Is the intention that IMR is reused to capture both legacy inter-cell interference and CLI as well? In our views, to measure accurate SINR reflecting CLI, additional CLI-resource should be used. 

	Nokia, NSB
	L1 SINR measurement or CSI measurement for interference including CLI should be important assistance for resource utilization of SBFD and non-SBFD resource.

	Moderator
	The intention of the proposal is not to preclude CSI-RS/CSI report enhancements discussed in section 3. Regardless, it seems not urgent to agree the proposal now.



Proposal 3-4
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL 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

	
	Company

	Support
	xiaomi, Sony, Samsung, IDC, Intel , vivo, CMCC,OPPO, LG Electronics, DOCOMO, CATT, Nokia, NSB(with update)

	Not support
	



	Company
	Comments

	ZTE
	We think at least method#2 should be supported. Similar view as above.

	Huawei, HiSilicon
	We think it is important to justify the necessity/benefit not only by comparing them to Method#1 but also the existing Rel-16 UE-to-UE CLI measurement schemes.

	QC
	2nd subbulet is not needed. CLI measurement in UL-SB is mainly intra-subband CLI where aggressor UE transmit in UL-SB and victim UE measures in same resources confined within the DL BWP. 

	NEC
	For UE to measure CLI within the UL subband we think that existing CLI framework can be reused by conversion of symbol from SBFD to DL-only for the measuring UE and configuring normal CLI measurements within the frequency resource of the UL subband. 

	Nokia, NSB
	We support further study, but with update

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 inter-subband CLI from RSRP/RSSI measurements within UL subband or guard band
· Whether UE is required to measure RSRP/RSSI within UL 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


	
	

	
	

	
	

	
	

	
	



Proposal 3-5
Proposed 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 report(s) 
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s) 

	
	Company

	Support
	ZTE, xiaomi, Sony, IDC, vivo, CMCC, Huawei, HiSilicon,OPPO, LG Electronics, Lenovo, Qualcomm, NEC (support Method#3) , DOCOMO, CATT

	Not support
	Samsung 



	Company
	Comments

	xiaomi
	We prefer method#1 and method#2.

	Sony
	We think that all 3 methods are ok and should be supported and up to gNB to configure one of them.

	Samsung
	We only support the paragraph (up to “separate report(s)”). We think that second paragraph starting from “For Method #3, if agreed,…” to end, it does not make sense to agree on options if we don’t know yet if Method #3 can be supported “at all”. 

	IDC
	Support the proposal to study the methods further.

	LG Electronics
	Generally fine with the Proposal 3-5. 
Clarification whether this handling scheme can be applied for only SBFD case, or for both SBFD and d/f TDD case (i.e., a cell in SBFD operation, B cell in d/f TDD operation) seems necessary.

	Nokia, NSB
	We support the study. Additionally, we propose inter-gNB coordination on the SBFD related information, as assistance on how to measure CLI, as gNB need to know whether same RSSI can be measured on different DL subbands.

	
	

	
	

	
	



Proposal 3-6
Proposed Agreement:
Study whether/how to support subband CLI-RSSI measurement and reporting.

	
	Company

	Support
	ZTE, xiaomi, Sony, Samsung, IDC, Intel , vivo, CMCC,OPPO, Panasonic, Lenovo, Qualcomm, DOCOMO, CATT

	Not support
	Huawei, HiSilicon



	Company
	Comments

	ZTE
	we support to have finer reporting granularity, i.e., subband.

	IDC
	Support the proposal to enhance CLI-RSSI measurement and reporting based on subband-wise measurement and differential measurements. 

	Huawei, HiSilicon
	It is not clear to us how subband CLI-RSSI can be utilized by the scheduler in particular in case of a smaller frequency granularity.

	LG Electronics
	In last meeting, there was a similar discussion in AI 933.
(Moderator Proposal #21-3 (1)
For L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism, study the benefit of applying narrower frequency granularity of CLI measurement reporting.)

But, we are generally fine with the discussion whether/how to support subband CLI-RSSI measurement and report in AI932 or AI933.

	QC
	Subband CLI reporting is beneficial, for example when CLI characteristics are different across the frequency resources of the CLI resource.

	Nokia, NSB
	[bookmark: OLE_LINK4]We support the study. Additionally, we propose inter-gNB coordination on the SBFD related information, as assistance on how to measure CLI.

	Moderator
	Huawei commented that it is not clear how subband CLI-RSSI can be utilized by the scheduler. LG commented that there was similar discussion in AI 9.3.3 in last meeting. Then it may be better to continue the discussions in AI 9.3.3.



Proposal 3-7
Proposed Agreement:
For inter-gNB inter-subband CLI measurement, study at least the following methods:
· Method#1: victim gNB measures RSSI within UL subband
· Method#2: victim gNB measures RSRP of aggressor gNB within DL subband

	
	Company

	Support
	ZTE, Sony, Samsung, IDC,CMCC,OPPO, Panasonic, Qualcomm, CATT, Nokia, NSB (with update)

	Not support
	Huawei, HiSilicon



	Company
	Comments

	ZTE
	We think both method#1 and method#2 should be supported. Method#1 can obtain the CLI strength directly while method#2 can identify the interfering source and identify the most strong aggressor(s) as well.

	CMCC
	Support both methods.

	Huawei, HiSilicon
	We think the above measurement can be done by gNB implementation.

	Nokia, NSB
	We support the study but with update
· Method#2: victim gNB measures RSRP of aggressor gNB within DL subband or guard band

Additionally, we propose inter-gNB coordination on the SBFD related information, as assistance on how to measure CLI.

	
	

	
	

	
	

	
	

	
	

	
	



5.3. [Closed] 2nd round discussion
Proposal 3-1
Proposed Agreement:
Update the agreement in RAN1#112 as follows.
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband within DL BWP
· FFS: Whether SINR can be measured
· Method#2: victim UE measures RSRP of aggressor UE within UL subbandoutside DL subband within DL BWP
· Method#3: victim UE measures RSSI within UL subbandoutside DL subband within DL BWP
· Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.

	
	Company

	Support
	xiaomi, CMCC, Sony, IDC, Samsung, Intel, Huawei, HiSilicon, Panasonic, Nokia, NSB, LGE

	Not support
	Ericsson



	Company
	Comments

	Moderator
	The intention of the update is to include measurement in guardband(s). But Qualcomm and NEC raised question on how the victim UE would measure RSRP in the guardband. Companies are encouraged to share your views.
Nokia proposed to remove “within DL BWP”. The reason is not clear to moderator and it is appreciated if Nokia can clarify.

	ZTE
	Adding within DL BWP is fine for us.
However, we are not sure about the intention to include guard band here. The guard band (if exist) is not used for transmission or reception. If UE has the capability to transmit or receive in the guard band, then the network doesn’t need to configure the guard band at the first place.

	New H3C
	We are fine with revised proposal

	DOCOMO
	We prefer to not include guard band at this stage, since we have not discussed UE behavior (e.g. whether UE can receive in guard band) yet.

	xiaomi
	If UL subband can be used for UE-to-UE CLI measurement, we don’t see any issue to conduct the measurement within guard band.

	CMCC
	At least for unaligned SBFD pattern scenario, inter-cell aggressor UEs can transmit SRS within its UL subband but not equals to victim UE’s UL subband, and the victim UE would measure RSRP in the guardband in this case.

	Sony
	I think this proposal still allows the discussion of measurement (or not) in guardbands.  There may be usage for measurement in guardbands as it can give an idea how pessimistic or optimistic the guardband is configured.  However, we do not really have very strong views either way.

	IDC
	Support the proposal. We understand at least the example scenario that CMCC mentioned. We don’t see any issue for the updated FL proposal.

	Intel 
	Regarding guard band, is it assumed UE-specific guard band, so even for UEs in the same cell, if the guard band of aggressor UE is smaller than victim UE, the aggressor UE may transmit RS in victim UE’s guard band and victim UE can measure RSRP in UL subband and guard band? Considering RAN1 did not discuss UE-specific guard band yet, it’s better to not consider such case for now.  

	OPPO
	Same comment as the 1st round
There is no any RS/signal within guardband. So the RSRP can not be measured in guard band. Modification of method#2 is confusing.

	QC
	We are not okay with updating Option 2 and Option 3 as suggested. It implies that UEs need to do transmission and/or measurement in the guardband. 

	Nokia, NSB
	If most companies agree on this, we are also fine for this proposal.
We think that measurement in guard band should not be excluded in this stage.

	Ericsson 2
	We do not think the agreement should be updated to include measurement in guardbands. On the gNB side, we made comments about the impracticality of transmission/reception in guardbands due to filter roll-off (see comments on Proposal 15a and 17a). I suspect similar arguments can be made on the UE side; hence, I believe it is premature to assume that reception on UE side can be performed in guardbands without any discussion both in RAN1 and RAN4.

	Moderator
	It seems that there is no consensus to update the agreement.



Proposal 3-2
Proposed Agreement:
For inter-UE inter-subband CLI measurement, at least the following method is agreed.
· Method#1: victim UE measures RSSI within DL subband within DL BWP

	
	Company

	Support
	Vivo, New H3C, DOCOMO xiaomi, Sony, IDC, Intel,OPPO, Huawei, HiSilicon, Panasonic, Qualcomm, CATT, LGE

	Not support
	Samsung, Ericsson



	Company
	Comments

	Moderator
	Some companies would like to agree both Method #1 and Method #2. Moderator would like to clarify this proposal does not preclude to agree additional method.

	ZTE
	Similar comments as previous round. We understand the intention is not to preclude Method#2 at this stage. However, we think both method#1 and method#2 should be supported. Method#1 can obtain the CLI strength directly while method#2 can identify the interfering source and identify the most strong aggressor(s) as well. Both method#1 and method#2 should be agreed first.

	NEC
	We have same comment as in Round-1. Emthod#2 currently seems to imply that victim UE measures RSRP within the guard band as well which is not acceptable. We would suggest to put a note that:
Note: For Method#2, UE is not expected to RSRP within the guard band

	Samsung
	We have identified Methods #1-#3 based on the RAN1#112 agreement and the FL proposal 3-1 clarifies based on company understandings. How can we possibly already agree to select and support one of the methods ? This seems premature to us. Support of one or a combination of Methods #1-#3 should be based on some evaluation results, i.e., can we show that gNB knowledge of the UE-reported RSSI in the SBFD DL SB makes a meaningful difference to at least one gNB scheduling implementation.

	Nokia, NSB
	We also think both method 1 and method 2 should be studied more before agreement, or both should be supported.

	Ericsson 2
	We do not support jumping to an agreement within the SI – similar concerns as Samsung. We think it is sufficient to study (with results) Methods #1,2,3 and then draw conclusions/observations on their pros/cons.

	Moderator
	Some companies want to agree both Method #1 and Method #2. Some companies think we should further study all the methods and then draw conclusions/observations. So let’s stop the discussion of this proposal in this meeting.



Proposal 3-4
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL 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

	
	Company

	Support
	Vivo, DOCOMO, NEC xiaomi, Sony, IDC, Samsung,OPPO, Qualcomm, Nokia, NSB(with update), Ericsson, CATT, LGE

	Not support
	



	Company
	Comments

	Moderator
	Qualcomm commented that 2nd subbullet is not needed. CLI measurement in UL-SB is mainly intra-subband CLI where aggressor UE transmit in UL-SB and victim UE measures in same resources confined within the DL BWP. Nokia proposed to add “or guard band” at the end of the 2nd subbullet. Companies are invited to share your views.

	ZTE
	We also share similar view as the 2nd subbullet that it is mainly for intra-subband CLI. 


	New H3C
	We suggest modifying 3rd sub-bullet as below:
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
3rd sub-bullet depends on UE capability

	Xiaomi
	We are fine with Nokia’s modification.

	IDC
	We are okay for Nokia’s modification, but prefer to put like “(if any)”, that is “or guard band (if any)”, as we don’t know yet whether “guard band” is indeed to be defined or configured, which is to be decided in WI phase.

	Intel 
	Regarding QC’s comment for 2nd sub-bullet, if it is for intra-subband CLI by method #2, then, it seems 9.3.3 is proper AI rather than 9.3.2 to discuss method #2. 

	QC
	One comment for the sublet on simm DL and CLI measurements. 
· Whether UE is required to measure RSRP/RSSI within UL and receive DL in DL subband(s) simultaneously. 
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused. 


	Nokia, NSB
	We support further study, but with update

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 inter-subband CLI from RSRP/RSSI measurements within UL subband or guard band
· Whether UE is required to measure RSRP/RSSI within UL 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


	Ericsson 2
	Fine to study

	Moderator
	The proposal is updated as per Qualcomm’s suggestion. Regarding measurement in guardband, I do not think there is consensus. 

Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused.
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact




Proposal 3-5
Proposed 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 report(s) 
[For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s)]

	
	Company

	Support
	ZTE, vivo, New H3C, DOCOMO, NEC xiaomi, CMCC, Sony, IDC, Intel,OPPO, Huawei, HiSilicon, Qualcomm, Nokia, NSB, Ericsson, CATT, LGE

	Not support
	Samsung



	Company
	Comments

	Moderator
	This proposal is almost stable except that Samsung thinks that the second paragraph starting from “For Method #3, if agreed,…” to end should be removed since we don’t know yet if Method #3 can be supported “at all”.
It is fine from moderator’s perspective. Companies are invited to comment if you have strong preference.

	ZTE
	Keeping the detailed options is fine for us.

	vivo
	We are fine with either way. 

	Xiaomi
	We don’t have strong view, either way is ok.

	Samsung
	See our Round 1 comments.

	Intel 

	We understand Samsung’s logic that how to support method #3 is to be discussed after decision of whether method #3 is supported. But to help decide whether to support method #3,  how to support method #3 (with potential standard impact) can provide a full picture, when comparing with method #1 and method #2. So we think the second paragraph can be kept. 

	Nokia, NSB
	We support the study. Additionally, we propose inter-gNB coordination on the SBFD related information, as assistance on how to measure CLI, as gNB need to know whether same RSSI can be measured on different DL subbands.

	Ericsson 2
	Fine to study. Okay to remove square brackets around details of resource allocation for Method #3 – we think this is a useful discussion to have.



Proposal 3-7
For inter-gNB inter-subband CLI measurement, study at least the following methods:
· Method#1: victim gNB measures RSSI within UL subband
· Method#2: victim gNB measures RSRP of aggressor gNB within DL subband

	
	Company

	Support
	ZTE, New H3C, NEC, CMCC, Sony, IDC,OPPO, Panasonic, Qualcomm, Nokia, NSB (with update), LGE

	Not support
	Samsung, Huawei, HiSilicon, Ericsson



	Company
	Comments

	Moderator
	Huawei think the above measurement can be done by gNB implementation. Nokia proposed to add “or guard band” at the end of Method#2. Companies are invited to comment. 

	ZTE
	Without knowing the detailed reference signal/measurement resource, it is not possible to leave it to gNB implementation. In addition, measurement report may also need standardization work. 
“guard band” can be a separate discussion. Fine to add a FFS for “guard band”.

	IDC
	Similarly, we prefer to add “(if any)” along with adding “or guard band”.

	Samsung
	We think such an agreement is not needed because we do not expect later specification impact.
gNB-side measurements (with few exceptions such as for positioning/LPP(a)) can usually be done using implementation and don’t require NG-RAN measurement definitions in 38.215. We expect that most gNBs would implement RSRP/RSSI based measurements also for SBFD to estimate inter-gNB CLI levels. We assume that CLI measurement resources and neighbor gNB SBFD subband configuration in time/frequency can be indicated later from aggressor to victim gNB using Xn/F1AP. In this sense, the proposal seems reasonable to us.

	Huawei, HiSilicon
	As indicated in 1st round, we think gNB measurement can be based implementation while the measurement resources have  already been discussed in AI 9.3.3.

	Nokia, NSB
	We support the study but with update and we can not exclude CLI measurement in guard band in this stage.
· Method#2: victim gNB measures RSRP of aggressor gNB within DL subband or guard band



	Ericsson 2
	We don’t agree to add “or guard” band, and we agree that this can be done by gNB implementation. Isn’t this already studied in 9.3.3?



5.4. [Closed] 3rd round discussion
Proposal 3-4a
Proposed 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 inter-subband CLI from RSRP/RSSI measurements within UL subband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused.
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact

	
	Company

	Support
	New H3C with clarification, vivo (without the red sub-bullet), Sony, TCL, Samsung, IDC, Qualcomm, ZTE,OPPO, DOCOMO, Lenovo, Intel, Ericsson, Huawei, HiSilicon, xiaomi, CMCC

	Not support
	



	Company
	Comments

	Moderator
	A modified proposal is proposed for GTW session but was not discussed due to lack of time. Please check whether it is agreeable.

	New H3C
	For 3rd subbullet, the motivation isn’t clear to us. In our understanding, for UL subband, UE is the transmitter and gNB is the receiver. In this case UE needn’t receive anything within UL sunband. So why UE is required to measure RSRP/RSSI within UL subband isn’t clear to us. The proponent need clarify it in detail.

	vivo
	For the red subbullet, in SI, we do not need to study the UE capability signaling, right?

	Sony
	Share similar view with vivo, the red sub-bullet is discussed at the end of the WI phase.

	Samsung
	We are fine with the proposal to study and think the wording captures all aspects. For the 3rd sub-bullet (simultaneous DL reception and CLI measurement capability), we think that the red sub-bullet (“whether Rel-16 capability (…)”) is needed. The study part for Methods #2 and #3 will need to consider 2 simultaneous DL reception/CLI measurement aspects here: (1) existing as by Rel-16 CLI for PDSCH/SRS inside UE DL BWP and (2) new (SBFD DL SBs  DL BWP on the SBFD symbol).  

	IDC
	Agree to remove the red sub-bullet.

	QC
	We suggested to add the red sub-bullet which we believe it is essential part of the study. 

	Intel 
	We tend to agree with vivo. 

	Ericsson 3
	Support Proposal 3-4a

	xiaomi
	Support FL proposal.
Regarding to the red sub-bullet, if companies concern the wording of capability, maybe we can change the sub-bullet as below:
Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 mechanisms can be reused.

	Nokia, NSB
	As there is no conclusion on whether CLI measurement in guard band, we propose to update as 
“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 inter-subband CLI from RSRP/RSSI measurements at least within UL subband
· Whether UE is required to measure RSRP/RSSI within UL subband and receive DL in DL subband(s) simultaneously
· Whether Rel-16 capability of cli-RSSI-FDM-DL-r16 and cli-SRS-RSRP-FDM-DL-r16 can be reused.
· Whether existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband
· If not, identify the potential impact
”



Proposal 3-5a (yellow highlighted part)
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 report(s) 
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s)

	
	Company

	Support
	New H3C, vivo, Sony, NEC, TCL, Qualcomm, ZTE,OPPO, DOCOMO, Lenovo, Intel, Ericsson, Huawei, HiSilicon, CMCC, Nokia, NSB

	Not support
	Samsung (wording for resolution proposed)



	Company
	Comments

	Moderator
	During online discussion, there was no consensus on whether to keep the yellow highlighted part. Please comment to share your views.

	New H3C
	 We are fine with yellow part

	vivo
	No strong view. Keep it is good to give some starting point for Method#3.  

	Sony
	Fine with yellow part, it can guide the study.  The options are anyway similar to CSI-RS resources.

	Samsung
	We still think that it is too early to have a meaningful agreement on the design options for Method #3 before we have actually reached an agreement on the measurement signal itself that the UE then uses, e.g., limited to SRS as by Rel-16 CLI feature, enhanced SRS, any other proposal. The next upcoming decision point is which of Methods #1, #2, #3 is actually beneficial and deemed feasible by the majority of companies for the Rel-19 WID. We see this differently when compared to the resource allocation agreements we have made for the CSI-RS resources/CSI reporting where the measurement signal under consideration (NZP CSI-RS) is not itself under discussion.

We propose to add a second FFS under the already RAN1-agreed  part:
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: non-contiguous CLI-RSSI resource determined based on contiguous or non-contiguous resource allocation(s)


	QC
	We are fine with the updated wording by Samsung.

	ZTE
	Ok to keep the yellow part.

	DOCOMO
	Fine with Samsung’s updates.

	Intel 
	We prefer to keep yellow part, while we can be OK with Samsung’s update. 

	Ericsson 3
	Support Proposal 3-5a

We are fine to keep the yellow part. We are having a similar discussion on CSI-RS for non-contiguous DL subbands, so why not CLI-RSSI measurement resource? We see not reason not do study.

	Xiaomi
	We are fine with the updated wording by Samsung.



5.5. [Open] 4th round discussion
Proposal 3-5b
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: non-contiguous CLI-RSSI resource determined based on contiguous or non-contiguous resource allocation(s)
For Method#3, if agreed, consider the following options for non-contiguous CLI-RSSI resource allocation in frequency:
· Option 1: Two contiguous CLI-RSSI resources configured to be linked to one CLI-RSSI report
· Option 2: One CLI-RSSI resource
· Option 2-1: Non-contiguous CLI-RSSI resource allocation
· Option 2-2: One contiguous CLI-RSSI resource allocation with non-contiguous CLI-RSSI resource derived by excluding frequency resources outside DL subband (s)

	
	Company

	Support
	OPPO, ZTE, DOCOMO, vivo, CATT, Spreadtrum, Nokia, NSB, Sony, IDC, Samsung, Lenovo, Qualcomm, Intel , TCL, NEC, xiaomi, Huawei, HiSilicon, Fujitsu

	Not support
	



	Company
	Comments

	Moderator
	Let’s check whether the proposal from Samsung is agreeable.

	Ericsson
	We can live with Proposal 3-5b which removes the options from Method #3, but we think the FFS that is meant to replace it should be written as follows:
· FFS: details on configuration of non-contiguous CLI-RSSI resource allocation determined based on contiguous or non-contiguous resource allocation(s)


	Samsung
	Also ok with proposed wording from Ericsson

	QC
	Fine with updates from Ericsson as well. 

	Intel 
	We support the proposal.
We think the revision by E/// may cause confusion. The intention of metnod #3 is, the resource to be used is non-contiguous, but the resource allocation signaling can indicate contiguous (e.g., option 2-2) or non-contiguous (e.g., option 2-1) PRBs. So we prefer the original wording in proposal 3-5b. 


	Intel 
	We are generally fine with the proposal, but we don’t support 2nd FFS. We prefer the original one provided by FL as below 
o    FFS: non-contiguous CLI-RSSI resource determined based on contiguous or non-contiguous resource allocation(s)
 
In our view, method 3 is not only about configuration/signaling itself (contiguous PRBs or non-contiguous PRBs), but also how to derive resource based on the configuration at UE side (whether receive in all configured PRBs or only receive in PRBs within DL subband). Current version of 2nd FFS only covers configuration/signaling part. 

	Moderator
	What about the following update to change “configuration” to “determination”?
o    FFS: details on configuration determination of non-contiguous CLI-RSSI resource allocation determined based on contiguous or non-contiguous resource allocation(s)
 

	Intel2
	‘Determination’ looks good to us. Though we think ‘allocation’ can be deleted, we can also be fine with it.  
So we are fine with the proposal with updated FFS. 

	DOCOMO
	The latest version is fine for us.

	IDC
	We are okay with Intel suggestion which has more information in details, but either way is fine to us.

	New H3C
	OK with the updated version on Intel’s comment

	CMCC
	Support

	vivo
	We support the latest proposal that updated based on Intel’s comment. 

	 xiaomi
	Support 

	Ericsson
	Support Proposal 3-5b
We also are ok with the moderator’s suggested update.

	 MediaTek
	Fine with the proposal

	Sony 
	Support proposal and fine with Moderator’s additional FFS. 




6. Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

	Sharp
	Tomoki Yoshimura
	yoshimurat@sharplabs.com

	Qualcomm
	Muhammad Abdelghaffar
	mabdelgh@qti.qualcomm.com

	New H3C
	Lei Zhou
	zhou.leih@h3c.com

	New H3C
	Lei Kong
	Kong.lei@h3c.com

	vivo
	Lihui Wang
	wanglihui@vivo.com

	NEC
	Pravjyot Singh Deogun
Li Xincai
	pravjyot.deogun@emea.nec.com
li_xincai@nec.cn

	Xiaomi
	Lei Wang
	wanglei25@xiaomi.com

	OPPO
	Wenfeng Zhang
	zhangwenfeng@oppo.com

	Ericsson
	Stephen Grant
	stephen.grant@ericsson.com

	Spreadtrum
	Huan Zhou
	Huan.Zhou@unisoc.com

	CATT
	Yanping Xing
	xingyanping@catt.cn

	Panasonic
	Hidetoshi Suzuki
Tomoya Nunome
Quan Kuang
	suzuki.hidetoshi@jp.panasonic.com
nunome.tomoya@jp.panasonic.com
Quan.Kuang@eu.panasonic.com

	Intel
	Yi Wang
	yi5.wang@Intel.com

	ITRI
	Jen-Hsien Chen
	itriA40175@itri.org.tw

	Lenovo
	Hyejung Jung
Vijay Nangia
	hyejung@motorola.com
vnangia@motorola.com

	ETRI
	Hoondong Noh
	hoondong.noh@etri.re.kr

	ZTE
	Xingguang WEI
	wei.xingguang@zte.com.cn

	Samsung
	Marian Rudolf
Kyungjun Choi
	m.rudolf@partner.samsung.com
kyungj.choi@samsung.com

	CMCC
	Tuo Yang
Fei Wang
	yangtuo@chinamobile.com wangfei@chinamobile.com

	DOCOMO
	Qiping Pi
	piqp@docomolabs-beijing.com.cn

	WILUS
	David (Geunyoung) Seok
	david.seok@wilusgroup.com

	CEWiT
	Priyanka Dey
	priyanka@cewit.org.in

	Nokia, NSB
	Jingyuan Sun
	Jingyuan.sun@nokia-sbell.com

	Huawei, HiSilicon
	Xinghua Song
	songxinghua@huawei.com

	MediaTek
	Mohammed Al-Imari
	Mohammed.Al-Imari@mediatek.com

	LG Electronics
	Hyunsoo Ko
	hyunsoo.ko@lge.com

	SK Telecom
	Sanghoon Cho
	seanc.cho@sk.com

	KDDI
	Masahito Umehara
	ma-umehara@kddi.com

	TCL
	Shahid Jan
	shahid.jan@tcl.com

	Fujitsu
	Taewoo LEE
	lee.taewoo@fujitsu.com

	Apple
	Ali Fakoorian
	sfakoorian@apple.com
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Appendix: Previous agreements of SBFD
RAN1#109-e
Agreement
Study whether/how to inform the UE of the time and/or frequency location of subbands that gNB would use for SBFD operation.

Agreement
Study the impact/potential enhancements of resource allocation in symbols with subbands that gNB would use for SBFD operation.

Agreement
At least study SBFD operation within a TDD carrier

Conclusion
For discussion purpose only, SBFD symbols is defined as symbols with subbands that gNB would use for SBFD operation. 

Conclusion
For discussion purpose, for SBFD operation within a TDD carrier, a SBFD subband consists of 1 RB or a set of consecutive RBs for the same transmission direction.

Agreement
The time and frequency location of subbands within a TDD carrier are not fixed in the specification.
· Subject to any RAN4 guidance on minimum or maximum subband and guardband size and subband location within TDD carrier. 
· Note that whether the time and/or frequency location of subbands are informed to UE is separately discussed.

Guideline for future meetings
· Note: AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD.
· Note: AI 9.3.2 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.
RAN1#110
Agreement
Study the following alternatives with Alt 4 prioritized, for SBFD operation at least for RRC_CONNECTED state.
· SBFD operation Alt 1:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors follow existing specifications without introducing new UE behaviors for SBFD operation at gNB side.
· SBFD operation Alt 2:
· Time and frequency locations of subbands for SBFD operation are not known to UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs
· SBFD operation Alt 3:
· Only time location of subbands for SBFD operation is known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time location of subbands for SBFD operation 
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.
UE capability discussion is held in work item phase.

Agreement
For indication of subband locations for SBFD operation, study semi-static configuration of subband time and frequency location as baseline.

Agreement
For semi-static configuration of subband location, consider same subband frequency resources across different SBFD symbols as baseline.

Working Assumption
For SBFD operation within a TDD carrier, study SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies as baseline. 
· FFS feasibility and potential benefit of SBFD scheme within a single configured DL and UL BWP pair with unaligned center frequencies
· FFS feasibility and potential benefit of SBFD scheme with more than one configured DL and UL BWP pair with aligned/unaligned center frequencies for a DL and UL BWP pair

Agreement
For SBFD operation Alt 4, for an SBFD aware UE configured with an UL subband in an SBFD symbol, study the following options:
· Option 1: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband or to be scheduled with DL reception within the UL subband in the SBFD symbol
· Option 2: The SBFD aware UE does not expect to be scheduled with UL transmission outside the UL subband and may be scheduled with DL reception within the UL subband in the SBFD symbol
· Option 3: The SBFD aware UE does not expect to be scheduled with DL reception within the UL subband and may be scheduled with UL transmission outside the UL subband in the SBFD symbol
· Option 4: The SBFD aware UE may be scheduled with UL transmission outside the UL subband or DL reception within the UL subband in the SBFD symbol

Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI measurement and reporting, which can be specific for SBFD, at least includes:
· Measurement resource/reporting configuration
· Measurement/reporting details (including UE processing delay)
· Relevant information exchange (between gNBs) if needed
· Usage of measurement at gNB
Note: other enhancement(s) for gNB-to-gNB and UE-to-UE CLI handling specific for SBFD are not precluded.
RAN1#110bis-e
Agreement
For SBFD operation at least for RRC_CONNECTED state, it is agreed that SBFD operation Alt 4 is the baseline.
· SBFD operation Alt 4:
· Both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs. 
· UE behaviors for non-SBFD aware UEs follow existing specifications.
· From RAN1 perspective, new UE behaviors can be introduced for SBFD aware UEs based on the time and frequency locations of subbands for SBFD operation.

Agreement
For semi-static configuration of subband frequency locations for SBFD operation, at least explicit indication of frequency location of UL subband is required.
· FFS: Whether frequency location of other subbands types is explicitly indicated or implicitly determined.

Agreement
Study impact and potential enhancements of CSI-RS resource set frequency domain resource allocation and CSI reporting configuration across non-contiguous DL subbands.

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)

Agreement
Study impact/potential enhancements for UE-to-UE CLI-RSSI measurement/report considering non-contiguous measurement resource in frequency.

Agreement
Study whether SBFD operation in SSB symbols is supported or not.

Agreement
For SBFD operation within a TDD carrier, it is agreed that SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies is the baseline.

Agreement
The maximum number of UL subbands for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier is one for the study in RAN1.
· The UL subband can be located at one side of the carrier.
· The UL subband can be located at the middle part of the carrier
Note: RAN1 considers the above two possibilities unless RAN4 concludes that any one is infeasible.
Note: Two UL subbands for SBFD operation in an SBFD symbol within a TDD carrier due to SBFD operation in legacy UL symbols is subject to further RAN1 discussions which is 2nd priority as per RAN guidance.
Send an LS to RAN4 to inform the above agreement. If RAN4 has response, it will be taken into account but in the meanwhile, RAN1 work will continue based on the above.
LS on maximum number of UL subbands for duplex evolution to RAN4 is endorsed. Final LS in R1-2210671.

Agreement
For semi-static configuration of subband time locations for SBFD operation, it is agreed that explicit configuration of SBFD subband time locations within a period is the baseline.

RAN1#111
Agreement
For a SBFD aware UE semi-statically configured with UL subband in a SBFD symbol configured as DL in TDD-UL-DL-ConfigCommon, the following is agreed as baseline in the RAN1 study:
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· The frequency location of DL subband(s) can be explicitly indicated or implicitly derived
· DL receptions within DL subband(s) are allowed in the symbol
· Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol

Agreement
For the purpose of RAN1 study, the understanding is that for semi-static configuration of subband frequency locations for SBFD operation, frequency location of UL/DL subband is with reference to CRB grid.

Agreement
Study impact and potential enhancements for UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols, including at least the following:
· PDCCH, scheduled/configured PUCCH/PUSCH/PDSCH, without repetition in SBFD symbols and non-SBFD symbols
· Scheduled/configured SRS/CSI-RS in SBFD symbols and non-SBFD symbols
· Scheduled/configured TBoMS across SBFD symbols and non-SBFD symbols with or without repetition
· Multi-PUSCH/PDSCH scheduled by a single DCI in SBFD symbols and non-SBFD symbols
· Scheduled/configured PDSCH/PUSCH/PUCCH with repetitions across SBFD symbols and non-SBFD symbols
Note: Inter-slot/intra-slot/inter-repetition/inter-group frequency hopping with DMRS bundling of PUSCH/PUCCH, if applicable, is considered.
Examples of potential enhancements include:
· Resource allocation in frequency domain including frequency hopping
· Resource allocation in time domain
· Power domain
· Spatial domain 
FFS: If the PUCCH/PUSCH/PDSCH/PDCCH can be mapped to SBFD and non-SBFD in the same slot if configured.

Agreement
For SBFD operation in a symbol configured as flexible in TDD-UL-DL-ConfigCommon, study the following options for SBFD aware UEs,
Option 1: 
· UL transmissions within UL subband are allowed in the symbol
· UL transmissions outside UL subband are not allowed in the symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
· FFS: Whether DL receptions outside DL subband(s) are allowed or not in the symbol
Option 2: 
· UL transmissions within UL subband are allowed in the symbol
· The RBs outside the UL subband can be used as either UL, or DL excluding guardband(s) if used, in the symbol from gNB’s perspective, and the transmission direction for all those RBs is the same
· FFS: SBFD aware UE behaviours
· FFS: Whether or not signalling of guardband(s) is needed
· FFS: Whether or not the symbol can be converted to a DL-only symbol
· Frequency locations of DL subband(s) are known to the SBFD aware UE
· DL receptions within DL subband(s) are allowed in the symbol
Note: UL transmissions are within active UL BWP and DL receptions are within active DL BWP in the symbol for both options. For all RBs outside the UL subband, UE cannot use separate RBs for DL and UL simultaneously.

Agreement
Study the impact and benefits of potential enhancements to resource allocation in frequency-domain for SBFD operation, considering unaligned boundaries between resource block group(s)/reporting subband(s) and SBFD subbands, including at least the following:
· RBG for PDSCH RA type 0
· CSI reporting configuration
· CSI-RS resource configuration
· PRG of PDSCH

RAN1#112
Agreement
For dynamic SBFD,
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) are allowed or not in a symbol configured as DL in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· For SBFD-aware UEs, further study whether DL receptions outside semi-statically configured DL subband(s) and UL transmissions outside semi-statically configured UL subband are allowed or not in the symbol configured as flexible in TDD-UL-DL-ConfigCommon based on the following options:
· Option 1 (semi-static): DL receptions outside semi-statically configured DL subband(s) are not allowed and UL transmissions outside semi-statically configured UL subband are not allowed
· Option 2: DL receptions outside semi-statically configured DL subband(s) are allowed 
· UL transmissions outside the semi-statically configured UL subbands are not allowed
· Option 3: DL receptions outside semi-statically configured DL subband(s) are allowed
· UL transmissions outside the semi-statically configured UL subbands are allowed
Dynamic SBFD should be compared with dynamic TDD and/or semi-static SBFD in terms of performance, implementation complexity, switching latency.
For each option, additional conditions may apply to determine whether the option is applicable.

Agreement
Study whether or not a slot can consist of both SBFD and non-SBFD symbols including
· Benefits
· Use cases
· Scheduling flexibility
· Implementation complexity 
· Compatibility with legacy TDD DL/UL configuration

Agreement
For inter-UE inter-subband CLI measurement, study at least the following methods:
· Method#1: victim UE measures RSSI within DL subband
· FFS: Whether SINR can be measured
· Method#2: victim UE measures RSRP of aggressor UE within UL subband
· Method#3: victim UE measures RSSI within UL subband 
· Note: the restriction in Rel-16 that CLI is only measured within DL BWP does not forbid UE to measure CLI in UL subband when UL subband is confined within DL BWP.


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)
· Study the following options for SBFD-aware UEs:
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols include the following:
· PDSCH/PUSCH/PUCCH repetitions
· SPS PDSCH/CG PUSCH
· TBoMS
· Multi-PUSCH/PDSCH scheduled by a single DCI
· Periodic/semi-persistent SRS/CSI-RS/PUCCH
· PDCCH

Agreement
For SBFD-aware UEs, study the at least following options for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands. For an RBG that overlaps the subband boundary,
· Option 1: 
· Part of the DL RBG inside the DL subband can be used
· Part of the UL RBG inside the UL subband can be used
· Option 2: 
· Part of the DL RBG inside the DL subband cannot be used
· Part of the UL RBG inside the UL subband cannot be used
FFS: The part of the RBG outside.

Agreement
For SBFD-aware UEs, study at least the following issues for PDSCH:
· PRG(s) with size of 2 and 4 that overlaps with subband boundary 
· Wideband precoder in case of non-contiguous DL subbands

Agreement:
Study the frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs 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) 

Agreement:
For SBFD-aware UEs, study the following options for CSI report associated with periodic/semi-persistent CSI-RS, at least, across 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: separate CSI reporting for SBFD symbols and non-SBFD symbols
· Option 2: same CSI reporting for SBFD symbols and non-SBFD symbols

Agreement:
Study at least the followings for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots:
· Whether/how to have separate resources 
· Whether/how to have separate FH parameters
· Whether/how to have separate UL power control parameters 
· Whether/how to have separate beam/spatial relation 


image3.emf
RBG 0

RBG 1

RBG 2

RBG 3

RBG 4

PRB 0

PRB 1

PRB 2

PRB 3

PRB 4

PRB 5

PRB 6

PRB 7

PRB 8

PRB 17

PRB 18

PRB 19

PRB 20

PRB 21

FDRA bit map 

signalled to UE

PRB’s

used

for 

UL-SB

or GB

RBGs that can be 

selected by 

allocation 

…

ARB 0

ARB 1

ARB 2

ARB 3

ARB 4

ARB 5

ARB 6

Non-

allocated

ARB 7

ARB 8

PRB’s

used

for 

UL-SB

or GB

VRB 0

VRB 2

VRB 4

VRB 6

VRB 8

VRB 1

VRB 3

VRB 5

VRB 7

Non-

mapped

Non-

mapped

Non-

allocated

Non-

mapped

‘1’

‘1’

‘0’

‘0…0’

‘1’

New behaviour option:

Interleaved

ARB-to-VRB

reverse-mapping

(ARB=allocated RB)

Fractional

RBGs at

BWP edges


image4.png
[ pownlink [] Uplink [ poscH

Frequency
~ DL Subband#1
Reflection =| ~ UL Subband#1
Line
— DL Subband#2

Time




image5.emf
DL SB

C

S

I-

R

S

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

DL SB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

4RB

C

S

I-

R

S

4RB

4RB

DL BWP


image6.png
CSlsubband 1 CSI subband 2 CSl subband N

> < > <

DL Subband 1 UL Subband DL Subband 2




image7.emf
D U

Slot#0 Slot#1 Slot#2 Slot#3 Slot#4

D         U          D          

D U

Slot#0 Slot#1 Slot#2 Slot#3 Slot#4

U         U          U          

Step 1: UL subband time location indication

UE#1

UE#2

Step 2: UL/DL direction indication

D U

Slot#0 Slot#1 Slot#2 Slot#3 Slot#4

TDD config common

Case 2 

Semi-static UL subband 

configuration

UL subband enable/disable 

indication

SBFD        

F F D         F U

SBFD        SBFD        

enable enable enable

TDD config common

Case 1 

D         D         D         D         U

UL/DL direction indication

UL/DL direction indication


image8.emf
DL 

subband

DL 

subband

UL 

subband

 DL BWP

 UL BWP


image9.emf
DL 

subband

DL 

subband

UL 

subband

 DL BWP

 UL BWP


image10.png




image11.png
= SBFD slot

20ms




image12.emf
TDD periodicity

（

DDDDDDFFUU

）

SPS 

activation

UL 

grant

...

...

DL region Flexible region UL region

SPS 

PDSCH

PUSCH

P=2


image13.png
Option 1-1 CSI-ReportConfig#1 CSI-RS#1
(SBFD) (SBFD)
CSl-ReportConfig#2 CSI-RS#2
(non-SBFD) (non-SBFD)
Option 1-2 CSI-ReportConfig#1
(SBFD)
CSI-RS#1
(SBFD & non-SBFD)
CSl-ReportConfig#2
(non-SBFD)
Option 2-1 CSI-RS#1
(SBFD)
CSl-ReportConfig#1
(SBFD & non-SBFD)
CSI-Rs#2
(non-SBFD)
Option 2-2 CSl-ReportConfig#1 CSI-RS#1

(SBFD & non-SBFD) (SBFD & non-SBFD)





image14.png
= =




image15.png
CORESET#2(S5#2) is dropped due to
the maximum number of BDs

CORESET#1 is dropped

CORESETH#1 ~ CORESETH2

CORESET#1

(SS#1, 44 BDs) (SSH2, 44 BDs) (SSH1, 44 BDs)

CORESET configuration

Case 1: DL slot

(not transmitted) due
to overlapping with UL
subband
CORESET#2
(SS#2, 44 BDs)

Case 2: SBFD slot




image16.emf
Symbols 

of same 

type

Symbols 

of same 

type

1 slot

Symbols 

of same 

type

Symbols 

of same 

type

1 slot

symbol type always same

Concerned

Tx/Rx


oleObject1.bin
Symbols of same type


Symbols of same type


1 slot


Symbols of same type


Symbols of same type


1 slot


symbol type always same


Concerned
Tx/Rx



image17.emf
Symbols 

of same 

type

Symbols 

of same 

type

1 slot

Symbols 

of same 

type

Symbols 

of same 

type

1 slot

symbol type can be different

Concerned

Tx/Rx


oleObject2.bin
Symbols of same type


Symbols of same type


1 slot


Symbols of same type


Symbols of same type


1 slot


symbol type can be different


Concerned
Tx/Rx



image18.png
[ cceo [ ccer [Jece2 [ cces

~—DL Subband
17 |18 17[18
15 |16 15[ 16
13[14
TyGuard
UL Subband

Interleaved Non-Interleaved





image19.png




image20.png
Oo Our  DOFlexible O posch M poceH O puscH O PuccH

\ PDSCH — UE2
gNB Symbol bourdary 8NB’S 14 OFDM Symbol of SIot 1 sjot houpdary §NB’S 1 OFDM Symbol of Slot Symbolboundary
| / P! — UE1
T 15t OFDM Symbol
L
5] PDSCH— UE2
1“OFDI\{\ Symbol 2"“0FDI\{\ Symbol
T PUSCH — UE1 T PUSCH — UE1
UE1l
Time & ts t Time
PUSCH - UE1 T . - ) . /
T Tu=4.9us Nrg,ofet= 13 115 Te=1.2 us 16.7 ps

,
v
Tonsue

W % Time
>Nocax





image21.png
DL

DL

UL

DL

-
a) TA gser = UL-DL switching time

DL

DL

UL

DL

b) TAgtrser =0





image22.png
Affects AGC-
dynamic range

Inter-UE CLI

DL signal/channel

Leakage will
reduce DL SINR




image23.png
RB RB RB
Group1 Group 2 Group 3
—

NT

UL Tx Resource




image24.png
Power

DLsubband  ULsubband  DLsubband

Frequency





image25.png
Aggressor gNB VictimgNB measures lealnge
transmits in DL interference in UL subband
suband i





image26.png
Aggressor gNB transmits
CSLRS in DL subband





image27.png
PDCCH DLDMRS DL muting symbol PDSCH





image28.png




image1.png
nrofRBs2

GuardBand1 { 111171010 GuardBand1 { 111111111

nrofRBs1 {
____________ - «— startRB1

GuardBande { 111111 GuardBande { J1111IIIIIIT —

nrofRBs1

nrofRBs@

Option 1 Option 2




image2.emf
273

272

271

...

2

1

0

CRB index

200

199

Ă

102

101

100

...

2

1

0

PRB index


