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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:
[bookmark: OLE_LINK4]Note: The TU for each RAN3 meeting between Sep.24 and Sep.25 is 0.5 as agreed in RP-240860.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
In RAN1#116bis, the following agreements were made.
SBFD TX/RX/measurement procedures
Agreement
A symbol configured as SBFD symbol via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific configuration or group-common signaling.
A symbol not configured as SBFD symbol via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific configuration or group-common signaling.

Agreement
For frequency resource allocation Type 0 for PDSCH or PUSCH in a single slot by DCI based scheduling (without repetition or TBoMS), when an assigned RBG overlaps with the subband boundary, only the PRBs within DL usable PRBs are considered to be valid for PDSCH reception and only the PRBs within UL usable PRBs are considered to be valid for PUSCH transmission.
· SBFD aware UE does not expect to be assigned with a RBG for PDSCH which is fully outside DL usable PRBs or a RBG for PUSCH which is fully outside UL usable PRBs.

Agreement
Study the feasibility and enhancements to support separate power control and/or spatial relation for SRS, PUCCH and PUSCH in SBFD and non-SBFD symbols in different slots, including repetition and non-repetition, by considering existing schemes, e.g. multi-TRP PUCCH/PUSCH repetition schemes.

Agreement
For frequency domain resource allocation Type 1 for PDSCH in a single slot scheduled at least by DCI format in USS, discuss and decide whether/which of the following options is supported.
· Option 1-1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only
· FFS: DMRS sequence mapping 
· Option 1-2: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs as legacy
· FFS: DMRS sequence mapping 
· Option 2: Introduce new RB indexing/PRB bundle indexing to ensure VRBs are mapped to DL usable PRBs only.
· Existing VRB-to-PRB mapping is reused
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 
· Option 3: Modify VRB-to-PRB mapping interleaver to ensure VRBs are mapped to DL usable PRBs only.
· Existing RB indexing/PRB bundle indexing is reused
· If the interleaver is not enabled, Option 1-1 or Option 1-2 is used
· Legacy TBS determination method is used
· FFS: DMRS sequence mapping 

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

Agreement
For an SPS PDSCH configuration without repetitions, if the reception occasions are across SBFD symbols and non-SBFD symbols where each reception occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource allocations for SBFD symbols and non-SBFD symbols
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: An SPS PDSCH reception occasion overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid 
· Option 4: Only SPS PDSCH reception occasion in one symbol type is valid and SPS PDSCH reception occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within DL usable PRBs in SBFD symbols are considered to be valid for SPS PDSCH
· Other options are not precluded
For a CG PUSCH configuration without repetitions, if the transmission occasions are across SBFD symbols and non-SBFD symbols where each transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate resource configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH
· FFS other separate configurations for SBFD symbols and non-SBFD symbols
· Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type
· Option 3: A CG PUSCH transmission occasion overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid
· Option 4: Only CG PUSCH transmission occasion in one symbol type is valid and CG PUSCH transmission occasion in the other symbol type is invalid 
· Option 5: Only the assigned PRBs within UL usable PRBs in SBFD symbols are considered to be valid for CG PUSCH 
· Other options are not precluded

Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled UL transmission with repetition

Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled DL reception with repetition

Agreement
For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols is invalid, e.g. the PDSCH in the slot is dropped
· Option 4: Only PDSCH in one symbol type is valid and PDSCH in the other symbol type is invalid
· Option 5: For a PDSCH in a slot overlapping with RBs outside DL usable PRBs in SBFD symbols, only the assigned PRBs within DL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PDSCH in SBFD symbols in a slot to be overlapping with PRBs outside DL usable PRBs
· Other options are not precluded
· FFS: Applicable conditions

Agreement
For PUSCH repetition type-A across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, where each PUSCH within a slot has either all SBFD or all non-SBFD symbols, and for TBoMS across SBFD symbols and non-SBFD symbols in different slots, where each transmission within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following option(s) are supported. 
· Option 1: Separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
· Option 3: A PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols is invalid, e.g. the PUSCH in the slot is dropped/postponed
· Option 4: Only PUSCH in one symbol type is valid and PUSCH in the other symbol type is invalid
· Option 5: For a PUSCH in a slot overlapping with RBs outside UL usable PRBs in SBFD symbols, only the assigned PRBs within UL usable PRBs are considered to be valid 
· Option 6: gNB does not schedule any PUSCH in SBFD symbols in a slot to be overlapping with PRBs outside UL usable PRBs
· Other options are not precluded
· FFS: Applicable conditions

SBFD random access operation
Agreement
Confirm the working assumption:
Working assumption:
For SBFD aware UEs in RRC CONNECTED state, support CBRA and CFRA in SBFD symbols.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, consider the following alternatives to derive the time and frequency resources of the configured ROs in SBFD symbols. 
· Alt 1-1: only based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon). 
· FFS the details
· FFS: Alt 1-2: based on the existing parameters of the single RACH configuration (e.g., prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart in rach-ConfigCommon) and newly introduced parameter(s). 

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, no separate prach-ConfigurationIndex to be configured in this option.

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, use existing random access configurations tables for unpaired spectrum (i.e., Table 6.3.3.2-3 for FR1 and Table 6.3.3.2-4 for FR2 in TS38.211).

Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, down-select (in RAN1#117) from the following alternatives:
· Alt 2-3: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration are invalid for SBFD-aware UEs.
· FFS: The case where the additional-ROs partially overlap with non-SBFD symbols 
· Alt 2-4: 
· The additional-ROs in non-SBFD symbols configured by additional RACH configuration can be valid for SBFD-aware UEs.
For the legacy-ROs configured by legacy RACH configuration, the legacy RO validation rules and the legacy SSB-RO mapping rules are followed for SBFD aware UEs.

Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration),
· For the legacy-ROs, including the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any), the legacy SSB-RO mapping is followed.
· For the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, separate SSB-RO mapping will be used

Agreement
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, consider from the following alternatives:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211)
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)
· Alt 3: Introduce new entries on top of existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211)

Agreement
For Option 1 (i.e., use one single RACH configuration with possible enhancement) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, 
· no enhancements for the RO validation rule for the ROs in non-SBFD symbols and the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon (if any). 
· FFS: the ROs in non-SBFD symbols that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· FFS: It’s up to network configuration to ensure the ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon, which are valid for non-SBFD aware UEs based on legacy RO validation rule, are also valid for SBFD aware UEs (i.e., the configured ROs in SBFD symbols, if configured as flexible by tdd-UL-DL-ConfigurationCommon, are within the UL usable PRBs)
· the RO in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon is valid if at least:
· Time and frequency resource of the RO are fully within UL usable PRBs, and not overlapped with SSB
· FFS: Other condition.
Note: For the case that all the SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, there is no restriction that all the configured ROs in SBFD symbols should be within the UL usable PRBs.

CLI handling 
For future RAN1 meetings:
For the down-selection of gNB-to-gNB CLI handling scheme(s) and UE-to-UE CLI handling scheme(s), companies are encouraged to check whether the candidate co-channel CLI handling scheme can be applicable for inter-operator and/or intra-operator adjacent channel CLI handling.
· Note: Whether flexible symbol(s)/slot(s) with SBFD subband configurations can be convert into DL/UL symbols by TDD-UL-DL-ConfigDedicated is discussed under AI 9.3.1.
· Note: Whether UE-specific SBFD subband time domain location indication is supported is discussed under AI 9.3.1.

Agreement
If beam nulling is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., periodic NZP CSI-RS 

Agreement
If beam pairing is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS
· Information exchange of recommended/not-recommended DL beam information and associated resource configuration

Agreement
If non-transparent UL resource muting is supported for interference covariance matrix measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
Note: The existing reference signal time-frequency resource pattern, e.g., PT-RS, comb-2 SRS, are the candidates for the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Agreement
If non-transparent UL resource muting is supported for gNB-to-gNB CLI measurement for gNB-to-gNB CLI handling, the following are recommended to be specified
· Definition and indication of UL resource muting pattern
· Collision with DMRS/PTRS
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination
· Power allocation in symbols with muted REs considering potential impact to phase continuity 
· TB size determination
· Exchange of information across gNBs on measurement resources 
Note: The existing reference signal time-frequency resource pattern, e.g., CSI-RS, are used to determine the UL resource muting pattern.
Note: Consider pattern without adverse impact on PAPR
Note: The potential impact on transmit signal quality/MPR requirement may need to checked with RAN4.
Note: The above does not apply for PUSCH transmission during random access procedures.

Agreement
Consider the following alternatives for down selection in RAN1#117.
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CLI measurement accuracy requirement [RAN4]
Alt.2: 
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., CLI-IMR
· Measurement reporting
· CSI measurement procedure integrating CLI measurement
· Note: Reuse the existing periodic, semi-persistent and aperiodic reporting on PUCCH/PUSCH 
· Note: Reuse the existing report quantities, i.e., CQI, L1-SINR, and the new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities
Alt.3:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource or CLI-IMR
· Measurement reporting
· Periodic, semi-persistent or aperiodic reporting on PUCCH/PUSCH 
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· CSI measurement procedure integrating CLI measurement
· CLI measurement accuracy requirement [RAN4]
Note: The new measurements on CLI-IMR are included in the interference measurement term for the existing report quantities, i.e., CQI, L1-SINR.

Agreement
UL Tx power control based schemes are not considered in the down-selection of gNB-to-gNB CLI handling and UE-to-UE CLI handling schemes.
· Note: Support of UL Tx power control enhancements can be discussed in AI 9.3.1 and 9.3.2 (for PRACH only).

Agreement
If coordinated scheduling in time and/or frequency is supported for gNB-to-gNB CLI handling and UE-to-UE CLI handling, the following is recommended to be specified
· Information exchange of semi-static cell-specific SBFD time and frequency location configuration

Conclusion
L1 based UE-to-UE CLI measurement and reporting based on event triggered based reporting are not considered for UE-to-UE CLI handling in Rel-19.

In RAN1#117, the following agreements were made.
SBFD TX/RX/measurement procedures
Agreement
For CSI report associated with periodic/semi-persistent CSI-RS, discuss and decide whether to support the following options.
· Option A: For separate CSI reports on SBFD and non-SBFD, one CSI-ReportConfig is associated with CSI-RS(s) restricted to SBFD symbols only and the second CSI-ReportConfig is associated with CSI-RS(s) restricted to non-SBFD symbols only.
· gNB configuration may not ensure that the CSI-RS associated with each CSI-ReportConfig is confined to either SBFD symbols or non-SBFD symbols only.
· For the CSI-ReportConfig associated with CSI-RS(s) restricted to SBFD symbols only, only CSI-RS transmission occasions within SBFD symbols are used for CSI derivation. For the CSI-ReportConfig associated with CSI-RS(s) restricted to non-SBFD symbols only, only CSI-RS transmission occasions within non-SBFD symbols are used for CSI derivation.
· Option B: Enhance Rel-18 NES CSI reporting framework to support one CSI-ReportConfig with one sub-configuration associated with SBFD symbols and the other sub-configuration associated with non-SBFD symbols

Working Assumption
For frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs, support one contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL usable PRBs.
· No impact on CSI-RS sequence generation
· CSI-RS sequence mapping is applied to CSI-RS resources within DL usable PRBs only (effectively, this is same as the case when the CSI-RS sequence mapped to the RBs outside the DL usable PRBs are punctured)
· RAN1 to further study the impact on CSI processing timeline in SBFD symbols to process the CSI-RS across the two DL subbands

Agreement
For a single TRP scenario, support separate UL power control for PUSCH/PUCCH/SRS transmissions in SBFD symbols and non-SBFD symbols 
· Decide in RAN1#118 whether separate UL power control for FR2 is supported based on UL spatial relation Info framework and/or unified TCI state framework.

Agreement
For a contiguous CSI-RS resource which overlaps with SBFD subband boundaries, only CSI-RS frequency resources within DL usable PRBs are valid for SBFD-aware.
· No impact on CSI-RS sequence generation
· CSI-RS sequence mapping is applied to CSI-RS resources within DL usable PRBs only (effectively, this is same as the case when the CSI-RS sequence mapped to the RBs outside the DL usable PRBs are punctured)

Agreement
For a CSI reporting subband which overlaps with at least one PRB within DL usable PRBs and one or more PRBs outside DL usable PRBs, the CSI reporting subband includes PRB(s) within DL usable PRBs only.

Agreement
If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 4 (dynamically scheduled DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware UEs, it is considered as an error case if a dynamically scheduled DL reception in DL subband(s) without repetitions overlaps with a dynamically scheduled UL transmission in UL subband without repetitions. 
· FFS DL reception with repetitions and/or UL transmission with repetitions

Agreement
If link direction indication is not supported nor provided for a SBFD symbol, collision Case 3 (semi-statically configured DL reception vs. semi-statically configured UL transmission) in the SBFD symbol for SBFD-aware UEs is an error case.
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL usable PRBs from the UE and dedicated higher layer parameters configuring reception in DL usable PRBs in the SBFD symbol
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL usable PRBs from the UE and cell specific higher layer parameters configuring reception in DL usable PRBs in the SBFD symbol
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· FFS: Additional cases

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) for an SBFD aware UE, the SBFD-aware UE is provided with one of the configurations.
· Configuration 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Configuration 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· FFS granularity of the configuration, e.g. per UE, per channel/signal etc.
· FFS whether support of configuration 2 is subject to UE capability

Agreement
For RRC connected mode UEs, SBFD subband time period:
· When only one TDD-UL-DL pattern is configured, the period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon. 
· When two TDD-UL-DL patterns are configured, the period is the same as the sum of the two TDD-UL-DL pattern periods configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.

Agreement
For cell-specific indication of SBFD subband frequency location, adopt the following option.
· Option 1: Frequency locations of UL subband and 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). 

Agreement
For frequency domain resource allocation Type 1 for PDSCH in a single slot scheduled at least by DCI format in USS when PRG is determined as one of the values among {2, 4}, 
· Option 1-1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL usable PRBs are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused
· The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only
· FFS: DMRS sequence mapping 
· FFS: when PRG is determined as wideband
· FFS: partial PRG

Agreement
Support separate FH offsets for PUSCH transmissions in SBFD symbols and non-SBFD symbols respectively.
· FFS: How to indicate/determine the FH offsets for PUSCH transmissions in SBFD and non-SBFD symbols, respectively.
· FFS: Whether/how to update FH calculation to only consider the UL usable PRBs

Agreement
For frequency resource allocation Type 0 for PDSCH or PUSCH in a single slot by DCI based scheduling (without repetition or TBoMS), when an assigned RBG overlaps with the subband boundary, the number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only and assigned PRBs within UL usable PRBs only for PDSCH and PUSCH respectively.

Agreement
Re-use the existing collision handling principles for NR TDD that SSB is prioritized over configured UL transmission and dynamically scheduled UL transmission
· FFS whether a slot consisting of SSB symbols is considered as a full DL slot or SSB symbols configured with SBFD subbands are SBFD symbols and only DL receptions within DL usable PRBs are allowed for SBFD aware UEs.

SBFD random access operation
Agreement
A RO across SBFD symbols and non-SBFD symbols in the same slot or across slots is invalid by default. 
A configured RO starting from SBFD symbol and ending in non-SBFD symbol either in the same slot or across different slots can be valid based on network configuration. This is only supported for RACH configuration option 2 and only supported for the ROs configured by the additional RACH configuration. If network configures such RO as a valid RO, UE should treat the RO as an additional-RO in SBFD symbols, and the followings are assumed by network and UE:
· The same frequency resources are used for both the SBFD segment and non-SBFD segment of the PRACH.
· The same UL transmit power is used for both the SBFD segment and non-SBFD segment of the PRACH.
· The same UL spatial domain filter is used for both the SBFD segment and non-SBFD segment of the PRACH.
· UE doesn’t stop PRACH transmission in the transition period/gap (if any) between SBFD and non-SBFD symbols
· There are no phase coherency requirements on the UE between the SBFD segment and non-SBFD segment of the PRACH.
· Other assumptions are not precluded.
NOTE: For FR2, network may need to ensure that the additional-RO and the legacy RO, which overlap with each other in time domain, are mapped to the same SSB.

Agreement
Support random access in SBFD symbols for UEs in RRC_IDLE/INACTIVE mode. 

Agreement
Confirm the following working assumption.
Working Assumption
For SBFD-aware UEs in RRC CONNECTED state, both RACH configuration Option 1 with Alt 1-1 (i.e., use one single RACH configuration, and only based on the existing parameters of the single RACH configuration) and RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) are supported. Enabling both options at the same time for a UE is not supported.
· For Option 1 with Alt 1-1, FFS whether/how to reinterpret msg1-FrequencyStart in rach-ConfigCommon, RO validation rules and SSB-RO mapping rules, etc.
· For Option 2, FFS the RO validation rules, SSB-RO mapping rules, whether all the parameters currently in rach-ConfigCommon are necessary to be included in the additional RACH configuration, etc.
UE is not required to support both options.

Conclusion
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1:
· The legacy ROs that are valid for non-SBFD aware UEs are also valid for SBFD aware UEs.
· It is up to the network to configure ROs in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon.
· If legacy ROs are configured in SBFD symbols configured as flexible by tdd-UL-DL-ConfigurationCommon, network ensures the ROs are within the UL usable PRBs

Agreement
For SBFD-aware UEs in RRC CONNECTED state, and for RACH configuration Option 1 with Alt 1-1, for the ROs in SBFD symbols configured as downlink by tdd-UL-DL-ConfigurationCommon, consider whether additional condition(s) on top of what was agreed in RAN1#116bis for RO validation are necessary. For example,
· Condition#1: A valid RO starts at least X>=0 (FFS the value) symbols after a last downlink non-SBFD symbol.
· Condition#2: A valid RO starts at least X>0 (FFS the value) symbols after the SSB.
· Condition#3: A valid RO does not precede a SSB in the PRACH slot.

Agreement
Update the following agreement made in RAN1#116-bis meeting: 
For RACH configuration Option 2 (i.e., Use two separate RACH configurations, including one legacy RACH configuration and one additional RACH configuration) to support random access operation for SBFD-aware UEs in RRC CONNECTED state, and for interpretation of the parameter prach-ConfigurationIndex provided by the additional RACH configuration,
· For FR2, adopt the following:
· Alt 1: use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-4 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the slot number for ROs in SBFD symbols.
· For FR1, consider from the following alternatives:
· Alt 1: Use existing random access configurations table for unpaired spectrum (i.e., Table 6.3.3.2-3 in TS38.211) 
· FFS whether to introduce new parameter(s) to determine the subframe number for ROs in SBFD symbols.
· Alt 2: Use existing random access configurations table for paired spectrum/supplementary uplink (i.e., Table 6.3.3.2-2 in TS38.211)

CLI handling 
Agreement
Update the agreement in RAN1#116bis (changes mark in red) as follows
If beam nulling is supported for gNB-to-gNB CLI handling, the following are recommended to be specified
· Information exchange of measurement resource configuration, i.e., periodic NZP CSI-RS
· Information exchange of CLI-mitigation request.
· Note: No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3.

Agreement
If non-transparent UL resource muting is supported for gNB-to-gNB CLI handling, Option 1 is recommended to be specified
· Option 1: Comb-2 for both DFT-S-OFDM and CP-OFDM
· Note: Additional details can be discussed within RAN1#117.
· Note: Power boosting is assumed for REs in the symbol with UL resource muting. FFS: Details.
· Above is subject to separate UE capability (including separate capabilities for DFT-S-OFDM and CP-OFDM).

Agreement
If spatial domain-based schemes are supported for UE-to-UE CLI handling for FR2, the following are recommended to be specified
· Rx beams configuration for UE-to-UE CLI measurement 
· Note: The above is subject to a separate optional UE capability.

Agreement
Agree the updated Alt.1 (changes in red) for L1 based UE-to-UE co-channel CLI measurement and reporting
Alt.1:
If L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework are supported for UE-to-UE CLI handling, the following are recommended to be specified 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set) i.e., SRS-RSRP resource or CLI-RSSI resource
· Note: The measurement resources for SRS-RSRP are based on the existing legacy RS patterns
· Rx beams configuration for UE-to-UE CLI measurement (if spatial domain coordination is supported)
· Measurement reporting
· Periodic, semi-persistent or At least Aperiodic reporting on PUSCH 
· Note: Periodic and semi-persistent reporting can be considered
· Note: Aperiodic reporting on PUCCH can be considered 
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or RS indexes
· Note: At least wideband reporting is supported 
· UCI bits generation 
· UCI omission rule 
· Priority rules for multiple CSI reporting
· CSI processing unit and CPU occupation rule
· Timeline and related UE behaviours
· Note: The existing UCI omission rule, CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point.
· CLI measurement accuracy requirement [RAN4]
Alt3 will not be considered in the downselection (i.e. only Alt 1 and Alt 2 will be considered)

Agreement
For enhancements for CLI handling, the following are recommended from RAN1's perspective:
· Information exchange of semi-static cell-specific SBFD time and frequency location configuration [RAN3]
· Information exchange of measurement resource configuration, i.e., SSB and/or periodic NZP CSI-RS [RAN3]
· Information exchange of strongest DL beam information [RAN3]
· Information exchange of CLI-mitigation request [RAN3]
· Note: No normative behavior is implied for the gNB receiving the CLI-mitigation request. No need to further send a stop message for CLI mitigation. Detailed signaling can be discussed in RAN3.
· UL resource muting for PUSCH, including [RAN1, RAN2, RAN4]
· Indication/Determination of UL resource muting for PUSCH based on semi-static configuration, assuming comb-2 for both DFT-S-OFDM and CP-OFDM in each allocated PRB and up to 2 symbols in time domain
· Note: No new DCI field / MAC CE is introduced
· PUSCH resource mapping, i.e., rate-matching around the muted REs
· UCI resource determination in symbols with muted REs
· Note: No impact on data and control multiplexing as defined in section 6.2.7, TS 38.212.
· Note: UL resource muting does not apply for Msg A PUSCH and Msg 3 PUSCH.
· Note: UL resource muting applies only for UEs in RRC_CONNECTED mode.
· Note: UE assumes that the UL resource muting pattern does not overlap UL DMRS or PT-RS in the same symbol.
· Note: Power boosting is assumed for REs in the symbol with UL resource muting. PUSCH transmit power does not change across symbols.
· Note: No changes on TBS determination for PUSCH.
· Note: Check impact on transmit signal quality/MPR requirement, if any, with RAN4
· Note: This feature is subject to UE capability
· L1 based UE-to-UE CLI measurement and reporting based on existing CSI framework, including [RAN1, RAN2, RAN4] 
· Measurement resources
· Periodic, semi-persistent, or aperiodic measurement resource (set), i.e., SRS-RSRP resource or CLI-RSSI resource  
· Note: The measurement resources for SRS-RSRP are based on the existing legacy RS patterns. No specification impact for SRS configuration information exchange between gNBs.
· Configuration/Determination of ‘typeD’ QCL assumptions for the CLI measurement resource
· Measurement reporting
· At least aperiodic reporting
· Note: Periodic and semi-persistent reporting can be considered
· New report quantities: e.g. L1-SRS-RSRP, L1-CLI-RSSI and/or measurement resource indices
· Note: At least wideband reporting is supported 
· UCI bits generation 
· Priority rules for multiple CSI reporting
· Note: The existing CSI processing unit, CPU occupation rule and timeline for L1 beam reporting are reused for L1 UE-to-UE CLI measurement and reporting as starting point.
· CLI measurement accuracy requirement [RAN4]
· Note: The above information exchanges are subject to RAN3’s assessment of feasibility and specification impact.

2.1.2	Remaining Open issues
SBFD TX/RX/measurement procedures
· Remaining details on semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode 
· Remaining details on semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode
· Remaining details on UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE 
· Remaining details on transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
· Remaining details on enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Remaining details on enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Remaining details on configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Remaining details on collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
SBFD random access operation
· Remaining details on SBFD operation to support random access in SBFD symbols by UEs in RRC_CONNECTED mode 
· [bookmark: OLE_LINK2]Remaining details on specification, if agreed, of SBFD operation to UEs in RRC_IDLE/INACTIVE mode for random access
CLI handling
· Remaining details on gNB-to-gNB co-channel CLI handling scheme(s) based on the down-selection in RAN1#117
· Remaining details on UE-to-UE co-channel CLI handling scheme(s) based on the down-selection in RAN1#117

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
Not started yet.
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
Not started yet.
2.4	RAN4
2.4.1	Agreements
In RAN4#110bis, the following agreements were made.
Work Plan (RAN4 core part)
· Agreement: 
· Approve the work plan with the note as follows: 
· Note: During certain particular BS RF requirement is specified, FFS if the additional coexistence simulation to Rel-18 RAN4 co-existence study is required. 
Table 1: WI plan for Evolution of NR duplex operation (RAN4 Part)
	Schedule and TU
	Work plan

	April, 2024
RAN4#110bis (0.25 TU)
	RAN4 (core)
· Start discussion on BS RF requirements for SBFD operation at gNB
· Discuss on SBFD operation impact on existing BS RF requirements
· Discuss on the necessity of introducing new requirements for SBFD operation, identified in study item

	May, 2024
RAN4#111 (0.25 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB
· Continue discussion on SBFD operation impact on existing BS RF requirements
· Continue discussion on the necessity of introducing new requirements for SBFD operation, identified in study item

	August, 2024
RAN4#112 (1.5 + 0.5 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB
· Progress achieved on SBFD operation impact on some of existing BS RF requirements
· Progress achieved on the necessity for some of new requirements for SBFD operation, identified in study item
· Start discussion on RRM core requirements for CLI handling mechanism(s)
· Discuss the necessity of measurement requirement(s) for CLI handling scheme(s), including gNB-to-gNB and/or UE-to-UE scheme(s) down-selected
· Start discussion on other RRM core requirements impact identified for SBFD operation

	October,2024
RAN4#112bis (1.5 + 0.5 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB
· Progress achieved on SBFD operation impact on some of existing BS RF requirements
· Progress achieved on the necessity for some of new requirements for SBFD operation, identified in study item
· Continue discussion on RRM core requirements for CLI handling mechanism(s)
· Further discuss the necessity of measurement requirement(s) for CLI handling scheme(s), including gNB-to-gNB and/or UE-to-UE scheme(s) down-selected
· Continue discussion on other RRM core requirements impact identified for SBFD operation

	November, 2024
RAN4#113 (1.5 + 0.5 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB 
· Progress achieved on SBFD operation impact on some of existing BS RF requirements
· Agree on whether new requirements for SBFD operation identified in study item are introduced
· Continue discussion on RRM core requirements for CLI handling mechanism(s)
· Progress achieved on the necessity of measurement requirement(s) for CLI handling scheme(s), including gNB-to-gNB and/or UE-to-UE scheme(s) down-selected
· Continue discussion on other RRM core requirements impact identified for SBFD operation

	February, 2025
RAN4#114 (1.5 + 0.5 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB: 
· Agree on SBFD operation impact on all existing BS RF requirements
· Agree on new requirements identified to be introduced for SBFD operation. 
· Continue discussion on RRM core requirements for CLI handling mechanism(s)
· Progress achieved on the necessity of measurement requirement(s) for CLI handling scheme(s), including gNB-to-gNB and/or UE-to-UE scheme(s) down-selected
· Continue discussion on other RRM core requirements impact identified for SBFD operation

	April, 2025
RAN4#114bis (1.5 + 0.5 TU)
	RAN4 (core)
· Continue discussion on BS RF requirements for SBFD operation at gNB 
· Draft CR(s) on existing BS RF requirements’ impact for SBFD operation are provided for discussion
· Draft CR(s) on new BS RF requirements for SBFD operation, if necessity identified, are provided for discussion
· Continue discussion on RRM core requirements for CLI handling mechanism(s) and other identified impact(s)
· Draft CR(s) on measurement requirement(s) for CLI handling scheme(s), if necessity identified
· Draft CR(s) on RRM core requirements impact identified for SBFD operation

	May, 2025
RAN4#115 (1.5 + 0.5 TU)
	RAN4 (core)
· Finalize discussion and endorse draft CR(s) on BS RF requirements and RRM requirements for SBFD operation at gNB 

RAN4 (performance)
· Begin discussion on 
· BS RF conformance requirements to support SBFD operation at gNB
· RRM performance requirements to support SBFD operation
· SBFD-capable BS and/or SBFD-aware UE demodulation performance requirements to support SBFD operation

	August, 2025
RAN4#116 (1.5 + 0.5 TU)
	RAN4 (core)
· Resolve remaining issues on BS RF requirements and RRM requirements for SBFD operation at gNB, and CR updates

RAN4 (performance)
· Continue discussion on 
· test issues identified for BS RF conformance requirements to support SBFD operation at gNB
· RRM performance requirements to support SBFD operation
· SBFD-capable BS and/or SBFD-aware UE demodulation performance requirements to support SBFD operation

	October, 2025
RAN4#116bis (0.5 + 1 TU)
	RAN4 (performance)
· Continue discussion and prepare draft CR(s) on 
· BS RF conformance requirements to support SBFD operation at gNB
· RRM performance requirements to support SBFD operation
· SBFD-capable BS and/or SBFD-aware UE demodulation performance requirements to support SBFD operation

	November, 2025
RAN4#117 (0.5 + 1 TU)
	RAN4 (performance)
· Finalize discussion and endorse draft CR(s) for 
· BS RF conformance requirements to support SBFD operation at gNB
· RRM performance requirements to support SBFD operation
· SBFD-capable BS and/or SBFD-aware UE demodulation performance requirements to support SBFD operation

	January, 2026
RAN4#118 (0.5 + 1 TU)
	RAN4 (performance)
· Resolve remaining issues and CR updates on introduced performance requirements



Issue 2-4-1: SBFD frequency-domain configuration in RAN4 specification
· Agreement: 
· It is within RAN4 scope to study/specify the limitation or restriction on the size of subband/guardband, by taking account different feasible BS/UE implementations.
· FFS how RAN4 specification captures the subband configurations 
· FFS the necessity of standardize the guardband;
· If needed, FFS the sizes of guardband in RAN4 shall be decided. 
Issue 2-5-1: SBFD operation in BS configured with multi-carriers
· Agreement: 
· Rel-19 requirement shall consider both (1) single carrier operation for SBFD (2) SBFD operates in only one BS carrier, and legacy TDD operates in other intra-band BS carrier(s) contiguous or non-contiguous to the SBFD carrier.
Issue 2-6-1: Co-location requirement and reference antenna
· Way forward: 
· Continue the discussion on TX IMD requirement for SBFD, based on the existing assumption for co-location reference antenna. 
· The assumption of co-location reference antenna could be revised based on the outcome from BS RF enh. WI. 
Way Forward
Companies are encouraged to contribute on issues as summarized in the moderator summary [R4-2405833].  

In RAN4#111, the following agreements were made.
General aspects (including RAN4 aspects for SBFD system parameters)
Issue 1-1-1: SBFD as band specific or general feature to all TDD bands
· Agreement: 
· SBFD is a feature with requirements of which can potentially be applied to all TDD band, under the following considerations: 
· Option 1: Declaration based method
· The band supported for SBFD shall be manufacturer declaration based
· The channel bandwidth supported for SBFD shall be manufacturer declaration based
· The supported channel bandwidth can be impacted by the subband/guard band size discussion 
· Option 2: General principle but with consideration(s) for a specific band
· General principle: The channel bandwidth shall be larger than X MHz
· FFS the value of X
· X can be different for high and middle TDD bands
· For a specific band, the following further restriction(s) can be considered:
· Certain restriction can be provided by operator(s) for certain band
· Other restrictions are not precluded. 
[bookmark: _Hlk166711818]Issue 1-1-3: Applicability of SBFD and non-SBFD requirements
· Agreement: 
· The conformance testing is needed for both SBFD and non-SBFD slots/symbols even though RF requirement might be same.
Issue 1-1-5: Region limitation for subband full duplex
· Agreement: 
· The following revision to clause 12 is agreed to be adopted in TR38.858.   
<< Start of changes >>
[bookmark: _Toc163595896][bookmark: _Toc152011655]12.2.1	North America
In the United States, TDD network operators operating in proximal geographic areas in adjacent bands are encouraged and sometimes required to synchronize their networks and coordinate their TDD configurations to avoid mutual interference. Unsynchronized operation is allowed, more stringent regulation parameters have not been specified for such case but, again, operators would have to work their differences to avoid any claim to Federal Communications Commission (FCC) and Innovation, Science and Economic Development Canada (ISED). FCC requires 3450 – 3550 MHz service (AMBIT band) licensees to negotiate with 3550 – 3700 MHz (CBRS band) licensees to enable TDD synchronization across these services [55]-[56]. Notice that the term TDD synchronization refers to aligning TDD uplink and downlink slots. FCC recognizes the potential for harmful interference from a high-power AMBIT band downlink transmission to a CBRS band uplink. Licensees in the 3700 – 3980 MHz band (C-Band) are encouraged to explore synchronization of TDD operations to minimize interference between adjacent band services [57].
The shared band 48/n48 (3550 – 3700 MHz), also known as the CBRS band, requires spectrum sharing among three tiers of users controlled by one or multiple spectrum access systems (SASs) [58]. Coexistence, including TDD synchronization, among cellular users within the band is supported by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001 [59].
The ISED Canada is reallocating portions of the 3500 to 4200 MHz band as TDD bands for cellular use. The ISED is considering TDD synchronization as a means of facilitating sharing and co-existence with adjacent band services [60].
Currently there are no specific regulatory requirements for SBFD operation in North America. Some SBFD operations result in similar interference scenarios as found in unsynchronized TDD systems. The potential coexistence risk introduced by SBFD may break the standard body agreement on TDD synchronization by OnGo Alliance coexistence requirements set forth in OnGo-TS-2001 [59]. Therefore, it is expected that new SBFD operators in AMBIT band or in C-Band will seek a fair coexistence with legacy TDD operating in CBRS band.
<< End of changes >>
Issue 1-1-6: CLI handling impact on RF requirement
· Agreement: 
· The CLI handling impact on RF requirement: 
· Option 1: RAN4 define RF requirements for the frequency outside of wanted carrier based on no CLI handling as baseline.
· Option 2: FFS CLI handling impact on RF requirements
Issue 1-2-2: How to handle guard band and subband configurations in specification
· Agreement: 
· Add clarification that only DUD and DU patterns are specified for the sub-band configuration.
· FFS which channel bandwidth(s) or all channel bandwidths shall be defined for RF requirements
· For a certain channel bandwidth which RAN4 agree to introduce RF requirements: 
· FFS RAN4 only define the UL/DL subbands configuration(s) for RF requirements
· FFS which UL/DL subbands configuration(s) will be defined in RAN4
· FFS Guard band size is declaration based and can be different for different BS classes
· FFS the limitation on the maximum guard band
· FFS possible range for UL/DL subband sizes
· From RAN4 perspective, FFS restriction or no restriction to RAN1 definition for UL/DL subband sizes within the transmission configuration for this channel bandwidth, except: 
· 1RB granularity (already introduced in RAN1)
Issue 1-4-1: BS RF Specification structure for SBFD requirements
· Agreement: 
· How to introduce BS RF new requirements for SBFD-capable BS: 
· FFS firstly the feasibility of creating new and standalone sub-clauses (e.g., with a suffix) in TS 38.104 for SBFD-specific existing or new gNB RF requirements
· FFS detailed how to implement such approach in the later phase of WI. 
· FFS secondly the new specification for SBFD-capable BS 

Modification of existing requirements - TX
Issue 2-1-1: PSD scaling for normal and SBFD slots/symbols
· Agreement: 
· PSD scaling for normal and SBFD slots/symbols: 
· No need to introduce the restriction on PSD scaling for normal and SBFD slots/symbols
· Vendors can declare different TX power values for normal and SBFD slots/symbols

Issue 2-2-1: TX intermodulation requirement
· Agreement: 
· The transmitter intermodulation requirement is applicable in SBFD slots/symbols: 
· Follow the existing requirement 
· No receiver requirement is specified.

Issue 2-3-1: The necessity of Co-location ACLR requirement
· Agreement: 
· RAN4 further study the ACLR requirement by applying the existing ACLR requirement for SBFD-capable BS in SBFD symbols/slots
· FFS the applicable deployment scenario where different ACLR requirement could be useful, whether it justify the different ACLR requirement.  
Issue 2-3-2: OBUE
· Agreement: 
· Further discuss how to define OBUE requirement for SBFD capable BS in order to ensure feasible co-existence performance for SBFD BSs operating in adjacent frequency.   
Potentially new requirements for SBFD
Issue 4-3-1: Requirement for transient period between SBFD and non-SBFD
· Agreement: 
· FFS requirement and cases for transient period between SBFD and non-SBFD:
· Option 1: The existing TDD BS transmitter transient period, i.e., 10us for FR1 and 3us for FR2-1 
· Other options are not precluded.
· FFS location of transient period between SBFD and non-SBFD: 
· Option 1: The transmitter transient period shall be located within the SBFD slot
· Other options are not precluded.
Issue 4-3-2: Requirement for transient period between different SBFD configurations
· Agreement: 
· FFS requirement for transient period between different SBFD configurations
Way Forward
Modification of existing requirements - RX
Issue 3-4-1 & Issue 3-4-2: Necessity for additional co-existence study for In-band blocking and Scenario/Case for additional co-existence study (if agreed) 
· Way forward: 
· The group will define the case/scenarios for additional co-existence, with the assumptions to be discussed in details. 
· Companies are encouraged to provide the evaluation results for in-band blocking in the next meeting: 
· The scenarios to be studied are Scenario 1, 3, 5, 6, 9, defined in TR 38.858
· The case to be studied is Case 3 (TDD DL to SBFD UL subband).
· FFS the power level which should be collected from the simulation results to derive in-band blocking levels: 
· Option-1: absolute power level of interference from adjacent channel only, i.e., SBFD network internal interference should not be considered in the simulation, from the perspective of definition of in-band blocking requirement.
· Other options are not precluded. 
· FFS the reference point for the power level which should be before or after RX beamforming. 
· Option-1: after RX subarray beamforming gain and before array gain, i.e, at TAB.
· FFS different grid-shift values should be considered.
· Option-1: 10%.
· Option-2: Other percentage values are not precluded.
· FFS how to use the power level probability distributions to derive the in-band blocking levels
· Option-1: Find the X% tile of the UL SBFD wideband received power CDF to define the blocking requirement in each of the down-selected scenarios.
· FFS the value of X
· FFS the impact of CLI handling scheme introduced in RAN1.

2.4.2	Remaining Open issues
· Remaining details on BS RF requirements for SBFD operation at gNB
· Remaining details on applicable RRM core requirements for CLI handling mechanisms
· Remaining details on other RRM core requirements for SBFD operation, if identified

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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R1-2403264	Discussion on SBFD TX/RX/measurement procedures	LG Electronics
R1-2403307	Discussion on SBFD Tx/Rx/measurement procedures	KT Corp.
R1-2403323	Discussions on SBFD TX/RX/measurement procedures	Ruijie Networks Co. Ltd
R1-2403369	Discussion on SBFD TX/RX/measurement procedures	WILUS
R1-2403377	Discussion on SBFD TX/RX operation	CableLabs
R1-2403472	Summary #1 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2403473	Summary #2 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2403474	Summary #3 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2401981	Discussion on SBFD random access operation 	TCL
R1-2401995	On subband full duplex random access operation	Huawei, HiSilicon
R1-2402103	Discussion on SBFD random access operation	Spreadtrum Communications, BUPT
R1-2402125	Enhancements on SBFD random access operations	InterDigital, Inc.
R1-2402166	Discussion on SBFD random access operation	ZTE
R1-2402169	Discussion for SBFD random access operation	New H3C Technologies Co., Ltd.
R1-2402240	Discussion on random access for Rel-19 SBFD	vivo
R1-2402326	Discussion on SBFD random access operation	OPPO
R1-2402381	Discussion on SBFD random access operation	CATT
R1-2402404	Discussion on SBFD Random Access Operation	Tejas Network Limited
R1-2402464	Random access on SBFD resources	Samsung
R1-2402509	Discussion on SBFD random access operation	China Telecom
R1-2402533	Discussion on SBFD random access operation	Langbo
R1-2402563	Discussion on SBFD random access operation	CMCC
R1-2402596	Discussion on SBFD Random Access Operation	MediaTek Inc.
R1-2402664	Discussion on SBFD random access operation	Xiaomi
R1-2402688	Discussion on SBFD random access operation	Transsion Holdings
R1-2402715	Discussion on SBFD random access operation	Korea Testing Laboratory
R1-2402747	Discussion on SBFD for random access operation	SK Telecom
R1-2402755	Discussion on random access for SBFD	NEC
R1-2402804	SBFD Random access operation	Ericsson
R1-2402808	Discussion on SBFD random access operation	ITRI
R1-2402818	Random access procedure for SBFD	ASUSTeK
R1-2402831	Discussion on SBFD random access operation	Fujitsu
R1-2402879	Views on SBFD random access operation	Apple
R1-2402911	Discussion on SBFD random access operation	Panasonic
R1-2402926	SBFD random access operation	Nokia, Nokia Shanghai Bell
R1-2402929	SBFD random access operation	Lenovo
R1-2402965	SBFD RACH operation	Sony
R1-2403018	SBFD random access operation	ETRI
R1-2403072	Random access in SBFD symbols	Sharp
R1-2403192	SBFD Random Access Operation	Qualcomm Incorporated
R1-2403242	Discussion on SBFD random access operation	NTT DOCOMO, INC.
R1-2403265	Discussion on SBFD random access operation	LG Electronics
R1-2403332	On SBFD random access operation	Google Inc.
R1-2403370	Discussion on SBFD random access operation	WILUS
R1-2403437	SBFD Random access operation	Ericsson
R1-2403468	Summary#1 on SBFD random access operation	Moderator (CMCC)
R1-2403469	Summary#2 on SBFD random access operation	Moderator (CMCC)
R1-2403470	Summary#3 on SBFD random access operation	Moderator (CMCC)
R1-2401996	On cross-link interference handling for subband full duplex	Huawei, HiSilicon
R1-2402104	Discussion on CLI handling	Spreadtrum Communications
R1-2402126	On CLI handling for SBFD operations	InterDigital, Inc.
R1-2402167	Discussion on CLI handling for Rel-19 duplex operation	ZTE
R1-2402170	Discussion on CLI handling	New H3C Technologies Co., Ltd.
R1-2402241	Discussion on CLI handling for Rel-19 NR duplex	vivo
R1-2402327	CLI handling in NR duplex operation	OPPO
R1-2402382	Discussion on CLI handling for NR duplex evolution	CATT
R1-2402465	Cross-link interference handling for SBFD	Samsung
R1-2402564	Discussion on CLI handling	CMCC
R1-2402597	Discussion on CLI Handling in SBFD system	MediaTek Inc.
R1-2402665	Discussion on CLI handling for SBFD operation	Xiaomi
R1-2402689	Discussion on SBFD CLI handling	Transsion Holdings
R1-2402751	Discussion on CLI handling	Panasonic
R1-2402805	CLI handling	Ericsson
R1-2402825	CLI handling for NR duplex operation	NEC
R1-2402880	Views on CLI handling	Apple
R1-2402923	Cross-link interference management for duplexing evolution	Lenovo
R1-2402927	Cross-link interference handling for duplex evolution	Nokia, Nokia Shanghai Bell
R1-2402966	CLI handling for SBFD	Sony
R1-2403019	Discussion on CLI handling for SBFD operation	ETRI
R1-2403044	 Discussion on gNB-gNB CLI handling 	Tejas Network Limited
R1-2403046	Considerations and Recommendations for CLI mitigation for Subband Full Duplex	Charter Communications, Inc
R1-2403058	Discussion on CLI handling	CEWiT
R1-2403193	Enhancements for CLI handling	Qualcomm Incorporated
R1-2403243	Discussion on CLI handling	NTT DOCOMO, INC.
R1-2403266	Discussion on CLI handling	LG Electronics
R1-2403330	On the gNB-to-gNB CLI and the UE-to-UE CLI handling	Google Inc.
R1-2403371	Discussion on CLI handling for evolution of NR duplex operation	WILUS
R1-2403512	Summary #1 of CLI handling	Moderator (Huawei)
R1-2403513	Summary #2 of CLI handling	Moderator (Huawei)
R1-2403514	Summary #3 of CLI handling	Moderator (Huawei)

RAN1#117
R1-2403874	Discussion for SBFD TX/RX/ measurement procedures	New H3C Technologies Co., Ltd.
R1-2403892	Discussion for SBFD TX/RX/ measurement procedures	Tejas Networks Limited
R1-2403904	Discussion on SBFD TX/RX/measurement procedures	LG Electronics
R1-2403911	SBFD Tx/Rx/measurement procedures	Ericsson
R1-2403934	On subband full duplex design	Huawei, HiSilicon
R1-2404007	Discussion on transmission, reception and measurement procedures for SBFD operation	ZTE
R1-2404023	Discussion on SBFD TX/RX/measurement procedures	Spreadtrum Communications
R1-2404047	Discussion on SBFD TX RX and measurement procedures	InterDigital, Inc.
R1-2404057	Discussion on SBFD TX/RX/measurement procedures	TCL
R1-2404112	SBFD operation and procedures	Samsung
R1-2404174	Discussion on Rel-19 SBFD operation	vivo
R1-2404281	Views on SBFD TX/RX/measurement procedures	Apple
R1-2404317	SBFD procedures in RRC_CONNECTED mode	Sharp
R1-2404348	Discussion on SBFD TX/RX/measurement procedures	Google Inc.
R1-2404398	Discussion on SBFD TX/RX/measurement procedures	CATT
R1-2404425	Discussion on SBFD TX/RX/measurement procedures	China Telecom
R1-2404453	Discussion on SBFD TX/RX/measurement procedures	CMCC
R1-2404497	SBFD Operations	Sony
R1-2404516	Discussion on SBFD TX/RX/measurement procedures	MediaTek Inc.
R1-2404591	Discussion on Tx/Rx/Measurement procedures for SBFD operation	Fujitsu
R1-2404595	Discussion on SBFD TX/RX/measurement procedures	Panasonic
R1-2404615	Discussion on reception and transmission procedure for SBFD operation	Xiaomi
R1-2404732	Discussion on SBFD TX/RX/measurement procedures	Langbo
R1-2404772	Discussion on SBFD TX/RX/measurement procedures	ETRI
R1-2404792	Discussion on subband non-overlapping full duplex Tx-Rx and measurement operations	NEC
R1-2404816	Discussion on SBFD operation	Transsion Holdings
R1-2404865	Discussion on SBFD Tx/Rx/measurement procedures	OPPO
R1-2404955	Views on SBFD TX/RX Measurement Procedures	Lenovo
R1-2405039	Discussion on SBFD TX/RX/measurement procedures	NTT DOCOMO, INC.
R1-2405060	On SBFD TX/RX/measurement procedures	Nokia, Nokia Shanghai Bell
R1-2405112	Discussion on SBFD TX/RX/measurement procedures	ITRI
R1-2405123	Discussions on SBFD TX/RX/measurement procedures	Ruijie Networks Co. Ltd
R1-2405152	SBFD Transmission, Reception and Measurement Procedures	Qualcomm Incorporated
R1-2405199	Tx Rx procedure for SBFD	ASUSTeK
R1-2405240	Discussion on SBFD TX/RX/ measurement procedures	CEWiT
R1-2405259	Discussion on SBFD Tx/Rx/measurement procedures	KT Corp.
R1-2405280	Discussion on SBFD TX/RX/measurement procedures	WILUS Inc.
R1-2405422	Summary #1 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2405423	Summary #2 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2405424	Summary #3 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2405425	Summary #4 of SBFD TX/RX/measurement procedures	Moderator (CATT)
R1-2403873	Discussion for SBFD random access operation	New H3C Technologies Co., Ltd.
R1-2403893	Discussion on SBFD Random Access Operation	Tejas Networks Limited
R1-2403905	Discussion on SBFD random access operation	LG Electronics
R1-2403912	SBFD random access operation	Ericsson
R1-2403935	On subband full duplex random access operation	Huawei, HiSilicon
R1-2404008	Discussion on SBFD random access operation	ZTE
R1-2404024	Discussion on SBFD random access operation	Spreadtrum Communications, BUPT
R1-2404048	Discussion on SBFD random access operation	InterDigital, Inc.
R1-2404056	Discussion on SBFD random access operation	Korea Testing Laboratory
R1-2404058	Discussion on SBFD random access operation 	TCL
R1-2404113	Random access on SBFD resources	Samsung
R1-2404175	Discussion on random access for Rel-19 SBFD	vivo
R1-2404282	Views on SBFD random access operation	Apple
R1-2404318	Random access in SBFD symbols	Sharp
R1-2404399	Discussion on SBFD random access operation	CATT
R1-2404426	Discussion on SBFD random access operation	China Telecom
R1-2404454	Discussion on SBFD random access operation	CMCC
R1-2404498	SBFD PRACH Operations	Sony
R1-2404517	Discussion on SBFD Random Access Operation	MediaTek Inc.
R1-2404597	Discussion on SBFD random access operation	Panasonic
R1-2404616	Discussion on SBFD random access operation	Xiaomi
R1-2404661	Discussion on random access for SBFD	NEC
R1-2404678	Discussion on SBFD for random access operation	SK Telecom
R1-2404696	SBFD random access operation	Lenovo
R1-2404733	Discussion on SBFD random access operation	Langbo
R1-2404740	Discussion on SBFD random access operation	Hyundai Motor Company
R1-2404773	SBFD random access operation	ETRI
R1-2404804	Discussion on SBFD random access operation	Fujitsu
R1-2404817	Discussion on SBFD random access operation	Transsion Holdings
R1-2404866	Discussion on SBFD random access operation	OPPO
R1-2404934	On SBFD random access operation	Google Inc.
R1-2405040	Discussion on SBFD random access operation	NTT DOCOMO, INC.
R1-2405061	SBFD random access operation	Nokia, Nokia Shanghai Bell
R1-2405097	Discussion on SBFD Random Access operation	KT Corp.
R1-2405113	Discussion on SBFD random access operation for SBFD aware UEs in RRC CONNECTED state	ITRI
R1-2405153	SBFD Random Access Operation	Qualcomm Incorporated
R1-2405200	Random access procedure for SBFD	ASUSTeK
R1-2405281	Discussion on SBFD random access operation	WILUS Inc.
R1-2405375	Summary#1 on SBFD random access operation	Moderator (CMCC)
R1-2405376	Summary#2 on SBFD random access operation	Moderator (CMCC)
R1-2405377	Summary#3 on SBFD random access operation	Moderator (CMCC)
R1-2405656	Summary#4 on SBFD random access operation	Moderator (CMCC)
R1-2403875	Discussion on CLI handling	New H3C Technologies Co., Ltd.
R1-2403894	Discussion on gNB-gNB CLI handling 	Tejas Networks Limited
R1-2403906	Discussion on CLI handling	LG Electronics
R1-2403913	SBFD CLI handling	Ericsson
R1-2403936	On cross-link interference handling for subband full duplex	Huawei, HiSilicon
R1-2404009	Discussion on CLI handling for Rel-19 duplex operation	ZTE
R1-2404025	Discussion on CLI handling	Spreadtrum Communications
R1-2404049	Discussion on CLI handling for SBFD operation	InterDigital, Inc.
R1-2404114	Cross-link interference handling for SBFD	Samsung
R1-2404176	Discussion on CLI handling for Rel-19 NR duplex	vivo
R1-2404222	Aspects for further discussion on CLI 	Deutsche Telekom
R1-2404283	Views on CLI handling	Apple
R1-2404400	Discussion on CLI handling for NR duplex evolution	CATT
R1-2404455	Discussion on CLI handling	CMCC
R1-2404499	CLI Handling for SBFD	Sony
R1-2404518	Discussion on CLI Handling in SBFD system	MediaTek Inc.
R1-2404530	Cross-link interference management for duplexing evolution	Lenovo
R1-2404617	Discussion on CLI handling for SBFD operation	Xiaomi
R1-2404662	CLI handling for NR duplex operations	NEC
R1-2404726	Discussion on CLI handling	Panasonic
R1-2404774	Discussion on CLI handling for SBFD operation	ETRI
R1-2404818	Discussion on SBFD CLI handling	Transsion Holdings
R1-2404867	CLI handling in NR duplex operation	OPPO
R1-2404935	On the gNB-to-gNB CLI and the UE-to-UE CLI handling	Google Inc.
R1-2405041	Discussion on CLI handling	NTT DOCOMO, INC.
R1-2405062	Cross-link interference handling for duplex evolution	Nokia, Nokia Shanghai Bell
R1-2405154	Enhancements for CLI handling	Qualcomm Incorporated
R1-2405241	Discussion on CLI handling	CEWiT
R1-2405282	Discussion on CLI handling for evolution of NR duplex operation	WILUS Inc.
R1-2405468	Summary #1 of CLI handling	Moderator (Huawei)
R1-2405469	Summary #2 of CLI handling	Moderator (Huawei)
R1-2405470	Summary #3 of CLI handling	Moderator (Huawei)
R1-2405641	Summary #4 of CLI handling	Moderator (Huawei)

RAN4#110bis
R4-2404260	On SBFD BS RF requirements	Nokia
R4-2404394	Recommendations for adjacent-channel-interference mitigation for Sub-band Full Duplex	Charter Communications, Inc
R4-2404457	Discussion on BS RF requirements for SBFD operation	CATT
R4-2404458	Discussion on BS RF specification for SBFD	CATT
R4-2404669	Discussion on system parameters on gNB SBFD	vivo
R4-2404981	Discussion on SBFD general aspects	Ericsson
R4-2404982	Impact on SBFD BS RF requirements	Ericsson
R4-2405073	Views on BS RF requirements for Sub-band full duplex	Qualcomm Germany
R4-2405310	Discussion on SBFD BS RF requirement	CMCC
R4-2405617	On BS RF requirements for SBFD	Huawei, HiSilicon
R4-2405648	Discussion on RF requirements for SBFD BS	ZTE Corporation
R4-2405654	Workplan for Evolution of NR Duplex Operation - RAN4 Core Part	Samsung, Huawei
R4-2405655	Discussion on BS RF requirements for SBFD-capable BS	Samsung
R4-2405833	Topic summary for [110bis][313] NR_duplex_evo	Moderator (Samsung)
R4-2406107	Way Forward for [110bis][313] NR_duplex_evo	Samsung

RAN4#111
R4-2407153	[NR_duplex_evo] Region limitations for Sub-band Full Duplex	Charter 
R4-2407526	Discussion on modification of existing requirements for SBFD operation	CATT
R4-2407527	Discussion on potentially new requirements for SBFD operation	CATT
R4-2407554	Discussion on SBFD system parameters	CATT
R4-2408127	Discussion on the subband configurations and guardbands for gNB SBFD	vivo
R4-2408223	Discussion on existing RF requirement for SBFD	CMCC
R4-2408224	Discussion on new RF requirement for SBFD	CMCC
R4-2408225	Discussion on SBFD general part	CMCC
R4-2408398	Views on general aspects for Subband full duplex	Qualcomm Germany
R4-2408399	Views on existing BS RF requirements for SBFD	Qualcomm Germany
R4-2408400	Views on new BS RF requirements for SBFD	Qualcomm Germany
R4-2409177	On modification of existing BS RF requirements for SBFD	Huawei, HiSilicon
R4-2409178	On potential new BS RF requirements for SBFD	Huawei, HiSilicon
R4-2409373	Discussion on SBFD general aspects	Ericsson
R4-2409374	Impact on SBFD BS RF requirements	Ericsson
R4-2409375	Potentially new SBFD BS RF requirements	Ericsson
R4-2409410	On existing BS RF requirements for SBFD operation	Nokia
R4-2409411	On potentially new BS RF requirements for SBFD operation	Nokia
R4-2409412	On SBFD system parameters	Nokia
R4-2409623	Discussion on system parameters for SBFD BS	ZTE Corporation, Sanechips
R4-2409624	Discussion on modification of existing requirements for FR1 and FR2-1 for SBFD BS	ZTE Corporation, Sanechips
R4-2409625	Discussion on potentially new requirements for SBFD operation	ZTE Corporation, Sanechips
R4-2409763	Discussion on RAN4 aspects for SBFD system parameters	Samsung
R4-2409764	On the modification of existing requirements for FR1 and FR2-1 SBFD-capable BS	Samsung
R4-2409765	On the potentially new requirements for SBFD operation for FR1 and FR2-1	Samsung
R4-2409889	Offline meeting minutes for [111][313] NR_duplex_evo	Samsung
R4-2410108	Topic summary for [111][313] NR_duplex_evo	Moderator (Samsung)
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