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1. [bookmark: _Ref521334010]Introduction
NR duplex evolution was studied in Rel-18 with outcome captured in TR 38.858 [1]. 
Rel-19 WI on evolution of NR duplex operation: Sub-band full duplex (SBFD) was approved in RP-234035 [2] and updated in RP-240789 [3] with the following objectives.
This document summarizes the inputs and the discussions in RAN1#116bis on Rel-19 SBFD TX/RX/measurement procedures corresponding to objectives highlighted in cyan below. Note that it was agreed in RAN1#116 that CLI measurement behaviours for SBFD-aware UE are discussed in agenda item 9.3.3.
	· For subband non-overlapping full duplex (SBFD) operation at gNB side within a TDD carrier:
· Specify semi-static indication of time location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of time location of SBFD subbands in SIB is not precluded
· Specify semi-static indication of frequency domain location of SBFD subbands to UEs in RRC_CONNECTED mode [RAN1, RAN2]
· Indication of frequency domain location of SBFD subbands in SIB is not precluded
· Specify SBFD operation to support random access in SBFD symbols by UEs in RRC CONNECTED mode [RAN1, RAN2]
· Study and specify, if justified, SBFD operation to UE in RRC_IDLE/INACTIVE mode for random access [RAN1, RAN2]
· RAN#104 to check whether to proceed normative work
· [bookmark: _Hlk153407590]Specify UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols for SBFD aware UE [RAN1, RAN2]
· Transmission and reception behaviours on SBFD subbands configured in DL and/or flexible symbol indicated by TDD-UL-DL-ConfigCommon
· UL transmissions within UL subband only
· DL receptions within DL subband(s) only, except for CLI measurement by the UE outside of the DL subbands
Note: When flexible symbols are used, it is not expected that any legacy Uplink symbol is converted to Downlink/SBFD symbols
· Enhancement on resource allocation in frequency domain in SBFD symbols, including
· resource allocation in frequency domain for PDSCH/CSI-RS across two DL subbands in SBFD symbols
· handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG
· Enhancements on physical channels/signals and procedure across SBFD symbols and non-SBFD symbols in different slots, where each transmission/reception within a slot has either all SBFD or all non-SBFD symbols, including
· resource allocation in frequency domain for transmission or reception in SBFD symbols and non-SBFD symbols with different available frequency resource in different slots
· CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots
· Configurations for SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols, e.g., resources, frequency hopping parameters, UL power control parameters and/or beam/spatial relation
· Collision handling between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol
· Followings are assumed based on TR 38.858
· SBFD at the gNB side
· Half duplex operation at the UE side
· FR1 and FR2-1
· SBFD operation Option 4, i.e., both time and frequency locations of subbands for SBFD operation are known to SBFD aware UEs
· Coexistence between non-SBFD aware UEs (including legacy UEs) and SBFD aware UEs in the cell operating SBFD at gNB side
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies
· One UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol/slot) within a TDD carrier
· Mechanisms for SBFD operation shall also consider the adjacent channel coexistence between two operators
· Specify enhancements for CLI handling [RAN1, RAN2, RAN3]:
· Support gNB-to-gNB CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117)
· Support UE-to-UE CLI handling scheme(s) (the detailed schemes are to be down-selected from those in TR38.858 by RAN1#117) 
· Note: Without dedicated optimization for dynamic/flexible TDD. 
· Specify BS RF requirements for SBFD operation at gNB [RAN4]
· Specify applicable RRM core requirements for co-channel CLI handling mechanisms [RAN4]
· Specify other RRM core requirements for SBFD operation, if identified [RAN4]
· Note: RAN3 will not specify enhancements to network signalling to support inter-operator coordination for CLI handling



2. Proposals for online sessions
2.1. April 17th 
Proposal 2-8b 
Proposed Conclusion:
Study the necessity, 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.

Proposal 2-2d 
Proposed Agreement:
For frequency domain resource allocation Type 1 for PDSCH in a single slot schedulued 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 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 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
· 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

Proposal 1-3b
Proposed Agreement:
For cell-specific configuration of frequency locations of SBFD subbands, down-select from the following options.
· 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.
· Option 2: Cell-specific frequency locations of SBFD subbands are configured according to a reference SCS configuration
· FFS how to determine the reference SCS configuration
· FFS: The reference starting PRB is the PRB determined by the reference SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.

Proposal 2-5c 
Proposed 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: Legacy resource configuration/indication is reused. 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 with transmission occasions across SBFD symbols and non-SBFD symbols without repetition, where each transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is 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: ACG 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: Legacy resource configuration/indication is reused. Only the assigned PRBs within UL usable PRBs in SBFD symbols are considered to be valid for CG PUSCH 
· Other options are not precluded

Proposal 3-2b
Proposed Agreement:
For collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware UEs, if link direction indication is not supported or provided for the SBFD symbol, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier/single cell in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.

Proposal 3-3b
Proposed Agreement:
[bookmark: _GoBack]For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware UEs, if link direction indication is not supported or provided for the SBFD symbol, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier/single cell in unpaired spectrum, i.e. UE does not receive DL channel/signal.

2.2. April 15th 
Proposal 1-1a
Proposed Agreement:
A symbol configured as SBFD symbol via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific configuretion 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 configuretion or group-common signaling.

Proposal 2-1a
Proposed Agreement:
For frequency resource allocation Type 0 for PDSCH or PUSCH, when an assigned RBG overlaps with the subband boundary, only the PRBs within DL usable PRBs are considered to be valid for PDSCH and only the PRBs within UL usable PRBs are considered to be valid for PUSCH.
· 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.
· FFS TBS determination

Proposal 2-2a
Proposed Agreement:
Discuss and decide whether/which of the following enhancements on PDSCH resource allocation type 1 in SBFD symbols is supported.
· Option 1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL subbands are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused 
· FFS TBS determination
· Option 2: New RB indexing/PRB bundle indexing within DL usable PRBs only is introduced.
· Existing VRB-to-PRB mapping is reused
· TBS is determined based on assigned PRBs as in current spec
· Option 3: Existing RB indexing within DL usable PRBs is reused with modified interleaver for VRB-to-PRB mapping.
· FFS TBS determination

Proposal 3-2a
Proposed Agreement:
For collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles and timeline in NR for operation on a single carrier /single cell in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.

Proposal 3-3a
Proposed Agreement:
For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles in NR for operation on a single carrier /single cell in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The semi-statically configured DL reception may include PDCCH, SPS PDSCH, CSI-RS or PRS. 
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order.

Proposal 3-4
Proposed Agreement:
For collision Case 3 (semi-statically configured DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware UEs, down-select from the following options.
· Option 1 (error case): 
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL subband from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in DL subband(s) in the set of symbols of the slot
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL subband from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in DL subband(s) in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· Option 2 (valid case): 
· Option 2-1: An SBFD-aware UE is indicated explicitly by gNB whether to transmit in UL subband or to receive in DL subband(s) in the SBFD symbol 
· Option 2-2: An SBFD-aware UE transmits in UL subband or receives in DL subband(s) in the SBFD symbol according to predefined rules and/or priority

3. Summary of input contributions
The inputs from companies’ contributions are summarized below according to moderator’s understanding. Moderator would like to apologize in advance if your views are not correctly captured or are missed, in which case please feel free to correct/update the summary with revision marks.
1. 
2. 
3. 
3.1. 
3.1. SBFD subband indication
3.1.1. General
For semi-static indication of time and frequency locations of SBFD subbands, the following agreements were made in RAN1#116.
	Agreement
For RRC connected mode UEs, at least cell-specific configuration on time and frequency(working assumption) location of SBFD subbands is supported within a TDD carrier.
· FFS: Additional support of UE-specific configuration on time and/or frequency locations of SBFD subbands



Cell-specific SBFD subband frequency location indication
Confirm the working assumption on cell-specific configuration on frequency location of SBFD subbands
· Support: Huawei, ZTE, vivo, CATT, CMCC, CT, Langbo, Fujitsu, Nokia, Sony, Sharp, Lenovo, DOCOMO, Ruijie, Ericsson (already been implicitly confirmed though other agreements), QC (with updates to additionally support UE-specific frequency location configuration)

UE-specific SBFD subband time/frequency location indication
Companies’ views on support of UE-specific configuration on time and/or frequency locations of SBFD subbands are summarized below. 
· UE-specific configuration on time location of SBFD subbands
· Support: TCL (UE group specific), Tejas, CT, NEC, Sony, ETRI, Lenovo
· Not support: Huawei, Spreadtrum, CATT, CMCC, xiaomi, Fujitsu, CEWiT, Ericsson, Sharp, CableLabs, Ruijie
· UE-specific configuration on frequency location of SBFD subbands
· Support: TCL (UE group specific), CMCC, Nokia, NEC, ETRI, Lenovo, QC, IDC
· Not support: Huawei, Spreadtrum, CATT, Tejas, Fujitsu, CEWiT, Ericsson, Sharp (deprioritize), CableLabs, Ruijie
· Main motivation of GB is to provide frequency isolation at gNB, not for UE [Huawei]
· Different usable resources for different UEs can be achieved by implementation [Huawei]

Motivations from companies to support UE-specific configuration on time location of SBFD subbands are summarized below.
Tejas supports UE-specific configuration on time location of SBFD subbands with the following reasons.
The UE specific information on slot configuration helps the gNB to adjust DL/UL pattern based on specific UE needs in a TDD carrier. This specific request of the UE comes from the fact that different power class of UEs with different coverage can either have a faster turn-around from Downlink reception to Uplink transmission than the cell specific configuration. It is also possible, that the UE can have difficulty in switching to uplink transmission within the guard period mentioned by the cell specific configuration. If the gNB doesn’t configure this, then UEs with faster switching will use cell specific configuration and those UEs which have a slower switching period than cell specific configured guard symbols will be missed out.
China Telecom supports UE-specific configuration on time location of SBFD subbands because: 1) it is compatible with current UE-specific UL/DL TDD configuration; 2) some UEs may have DL heavy service preferring not to use the same number of flexible symbols determined by TDD-UL-DL-ConfigCommom for SBFD symbols as other UL latency strict UEs.
NEC UE-specific configuration on time location of SBFD subbands because: 1) the case of a UE performing CLI-RSSI measurements within a UL subband and/or guard band for accurate estimation of the CLI can be easily achieved using UE-specific SBFD time configuration; 2) the network to fine-tune scheduling based on the requirements of applications running at UE.
The reasons from Sony to support UE-specific configuration on time location of SBFD subbands are: 1) legacy Slot Format configurations allow for UE dedicated RRC configuration; 2) provides more flexibility for the gNB in managing its resources.  For UE dedicated RRC configuration, OFDM symbols that remains as Flexible OFDM symbols after they are configured by the SIBs can be configured to be SBFD OFDM symbols.
The reasons from ETRI to support UE-specific configuration on time location of SBFD subbands are for more future proof design and for ease of network implementation/scheduling.
Lenovo thinks that UE-specific configuration of time and frequency locations of SBFD subbands should also be supported to improve the flexibility of SBFD operations.

Motivations from companies to support UE-specific configuration on frequency location of SBFD subbands are summarized below.
The main motivation to support UE-specific configuration on frequency location of SBFD subbands from companies seems to be more or less aligned, i.e. to support different guardbands for different SBFD aware UEs, due to different UE capabilities and/or UE-UE CLI levels.
The benefit to support UE-specific configuration on frequency location of SBFD subbands from CMCC’s contribution is to provide extra available DL RB for RBG-based RA as illustrated below. If only cell-specific subband configuration is supported as shown in the left figure, and if RBG based resource allocation (e.g., RA type 0) is used, the part RBs in RBG4 above the red line cannot be used by UE1. Instead, as shown in the right figure, if both cell-specific and UE-specific subband configuration are supported, and if the bandwidth of the UE-specific DL subband can be shrink to fit the UE-UE CLI level, the part RBs in RBG4 above the red line can be used to DL resource allocation
[image: ]
Figure 1: Example of additional support of UE-specific configuration on frequency location of DL subband(s) [17]

Nokia proposed that signaling of UE-specific configuration can be supported, e.g. to configure some UEs to operate with larger guardband due to poorer filtering capabilities or different UE-UE CLI conditions compared to other UEs. Note that the UE-specific signalling should be still subject to some restrictions, e.g. RBs indicated as guardband in the cell-specific configuration should not be re-configured for DL or UL direction, while the opposite operation should be possible. 
Qualcomm observed that per-BWP UE-specific SBFD frequency configurations are needed at least to accommodate UE-specific guard band. Other motivations are to accommodate some UEs requirements to operate in single DL subband.
[image: ] [image: ]
Figure 2: UE-specific configuration of UL/DL usable PRBs within an UL/DL BWP to accommodate UE-specific guardband or UE single DL subband [34]

MediaTek discussed that if it is agreed to support UE-specific configuration on frequency location of SBFD subbands, it is proposed that if the separation between downlink and uplink subbands of a SBFD symbol is less than the required guardband size of a UE, some RBs at the edge of the cell-specific downlink subband(s) may be considered as unusable RBs by the given UE as illustrated below. 
[image: ]
Figure 3: UE-specific subband frequency location indication [18]


Signaling container
Signaling of cell-specific configuration of SBFD subband time and frequency location
· SIB
· Support: TCL, Huawei, Spreadtrum, ZTE, Samsung, CMCC, Nokia, NEC, Sony, Lenovo, QC, LGE, IDC
· UE-specific RRC signaling
· Support: TCL, Huawei (for e.g., RRC reconfiguration, SBFD SCell addition, etc.), Samsung (for RRC connected UE for Scell Addition case), CMCC (UE-specific configuration on frequency location of DL subband(s) or guardband(s)), QC (DC, CA and UE-specific SBFD subband configuration), IDC

Interaction with TDD-UL-DL-ConfigDedicated and dyamic SFI
Principle
For a symbol configured with SBFD subbands via cell-specific configuration, 
· TDD-UL-DL-ConfigDedicated and SFI cannot revert it into a non-SBFD symbol
· Support: Huawei, Spreadtrum, CATT, MediaTek, CT, Fujitsu, Ericsson, OPPO, Nokia, QC, CableLabs
· Not support: Sony
· TDD-UL-DL-ConfigDedicated and SFI cannot revert it into a full UL symbol
· Support: ZTE, Samsung, DOCOMO (TDD-UL-DL-ConfigDedicated)

Details
· For an SBFD symbol configured as flexible in TDD-UL-DL-ConfigCommon,
· Interaction with TDD-UL-DL-ConfigDedicated
· Option 1: The UE does not expect to be provided with TDD-UL-DL-ConfigDedicated and configured with SBFD symbols simultaneously for a TDD carrier.
· Support: 
· Not support: vivo
· Option 2: TDD-UL-DL-ConfigDedicated shall only indicate link direction for non-SBFD symbols, i.e. TDD-UL-DL-ConfigDedicated should not cover SBFD symbols
· Support: Nokia
· Consider: vivo
· Option 3: TDD-UL-DL-ConfigDedicated may indicate link direction for SBFD symbols
· Option 3-1: TDD-UL-DL-ConfigDedicated shall indicate a same direction (i.e. flexible) for the SBFD symbol
· Consider: vivo
· Option 3-1a: TDD-UL-DL-ConfigDedicated shall not indicate UL for the SBFD symbol
· Support: Ericsson
· Option 3-2: The indication of TDD-UL-DL-ConfigDedicated for a SBFD symbol is invalid or inapplicable.
· Support: OPPO, Nokia, QC
· Consider: vivo
· Option 3-3: TDD-UL-DL-ConfigDedicated is used to indicate link direction, i.e. whether to transmit within UL usable PRBs or to receive within DL usable PRBs in the SBFD symbol
· Support: vivo
· Not support: CableLabs
· Option 3-4: TDD-UL-DL-ConfigDedicated overrides direction indicated by TDD-UL-DL-ConfigCommon
· Support: 
· Not support: vivo (deprioritized)
· Interaction with dynamic SFI
· Option 1: The UE does not expect to be configured to monitor dynamic SFI and configured with SBFD symbols simultaneously for a TDD carrier
· Support: Nokia
· Not support: vivo
· Option 2: Dynamic SFI, if detected, shall only indicate link direction for non-SBFD symbols
· Support: 
· Consider: vivo
· Option 3: Dynamic SFI, if detected, may indicate direction for SBFD symbols
· Option 3-1: A detected dynamic SFI shall indicate a same direction for a SBFD symbol as that indicated for the SBFD symbol by TDD-UL-DL-ConfigCommon and/or TDD-UL-DL-ConfigDedicated
· Consider: vivo
· Option 3-2: The indication of the detected dynamic SFI for a SBFD symbol is invalid or inapplicable
· Support: Ericsson, OPPO, Nokia, QC, DOCOMO
· Consider: vivo
· Option 3-3: Dynamic SFI is used to indicate link direction, i.e. whether to transmit within UL usable PRBs or to receive within DL usable PRBs in the SBFD symbol
· Support: vivo
· Not support: CableLabs
· Option 3-4: The detected dynamic SFI overrides direction indicated by TDD-UL-DL-ConfigCommon and/or TDD-UL-DL-ConfigDedicated.
· Not support: vivo

3.1.2. Time indication
For semi-static time indication of SBFD subbands, the following agreements were made in RAN1#116.
	Agreement:
For RRC connected mode UEs, SBFD subband time locations are configured within a period. At least when only one TDD-UL-DL pattern is configured, the period is down-selected from one of the following options.
· Option 1: The period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Option 2: The period is integer multiple of TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· FFS: Further details
FFS: Details when two TDD-UL-DL patterns are configured

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



SBFD subband time period
· When only one TDD-UL-DL pattern is configured, SBFD subband time period is agreed to be down-selected from one of the following options.
· Option 1: The period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Support: TCL, Huawei, Spreadtrum, vivo, CMCC, ITRI, Apple, OPPO, Fujitsu, NEC, Nokia, CEWiT, Google, QC, Ruijie, ZTE (if no clear motivation identified for Option 2)
· Option 2: The period is integer multiple of TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Support: IDC, New H3C, Samsung, CATT, Tejas, CT, Langbo, Transsion, ETRI, Sharp, DOCOMO, LGE, Ericsson (an extended periodicity and offset)
· Open to discuss: ZTE
· When two TDD-UL-DL patterns are configured, SBFD subband time period is FFS. Similarly as for the case when only one TDD-UL-DL pattern is configured, the following two options are considered.
· Option 1: The period is the sum of the two TDD-UL-DL pattern periods configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon, i.e. P+P2.
· Support: Huawei, Spreadtrum, vivo, CMCC, OPPO, Fujitsu, ITRI, Nokia, Sony, Google, QC
· Option 2: The period is integer multiple of the sum of the two TDD-UL-DL pattern periods configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Support: Samsung, CATT, Tejas, CT, Langbo, Sharp, DOCOMO, IDC

Configuration of SBFD symbols within a TDD-UL-DL pattern period
It was agreed that SBFD symbols are configured in consecutive manner within a TDD-UL-DL pattern period. The following options are provided by companies to configure the consecutive SBFD symbols within a TDD-UL-DL pattern period.
· Option 1: starting SBFD symbol + length
· Support: TCL, Spreadtrum, CATT, CMCC, xiaomi, Fujitsu, ITRI, QC
· Option 2: starting SBFD symbol + ending SBFD symbol
· Support: Spreadtrum, CATT, MTK, Ericsson, OPPO, Apple, Nokia (potential omitting ending slot/symbol), LGE
· Option 3: SBFD slots + SBFD symbols in the first SBFD slot and/or last SBFD slot
· Support: Huawei
· Option 4: non-SBFD symbol locations are indicated e.g. indicating numbers of non-SBFD symbols before and after consecutive SBFD symbols respectively
· Support: CATT
· Option 4: number of SBFD slots before UL slot and number of SBFD symbols in the first SBFD slot
· Support: CT

Guard periods
Some companies discussed whether to explicitly configure guard periods between SBFD and non-SBFD symbols.
· Guard periods between SBFD and non-SBFD symbols
· Explicitly configured
· Support: CMCC, Apple
· FFS
· Support: CATT, xiaomi, LGE 

3.1.3. Frequency indication
For semi-static frequency indication of SBFD subbands, the following agreements were made in RAN1#116.
	Agreement:
The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one.
The UL subband can be located at one side of the carrier or can be located at the middle part of the carrier.
For semi-static indication of SBFD subband frequency location, down-select from the following options.
· 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). 
· Option 2: Frequency location of UL subband and the number of RBs for guardband(s), if any, are explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).

Agreement
The subband frequency-domain resources are same across different SBFD symbols within a TDD carrier. Frequency location of cell specific UL subband, and DL subband(s) if explicitly indicated, are indicated with reference to CRB grid.
· RB-level granularity is supported for semi-static indication of SBFD subband frequency location.
· Subject to RAN4 guidance on the size of subband/guardband, if any
· FFS reference starting RB and reference SCS




Explicit indication of DL subband(s) or guardband(s)
Between the two options for semi-static indication of SBFD subband frequency location, companies’ views are summarized below.
· 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). 
· Support: Huawei, Spreadtrum, ZTE, New H3C, Tejas, Langbo, Samsung, Ericsson, ITRI, Panasonic, Sony, QC, DOCOMO, LGE, WILUS, Ruijie
· Option 2: Frequency location of UL subband and the number of RBs for guardband(s), if any, are explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).
· Support: IDC, CMCC, CATT, CT, xiaomi, Fujitsu, Nokia, ETRI, CEWiT, Sharp, Lenovo

Reference SCS and reference starting RB
According to current spec, a set of carriers for different subcarrier spacings (numerologies) are provided in scs-SpecificCarrierList for DL and UL respectively. In each scs-SpecificCarrier, subcarrierSpacing indicates the subcarrier spacing of this carrer and offsetToCarrier provides offset in frequency domain between Point A and the lowest usable subcarrier on this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier).
	SCS-SpecificCarrier information element
-- ASN1START
-- TAG-SCS-SPECIFICCARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
    ...,
    [[
    txDirectCurrentLocation         INTEGER (0..4095)                                       OPTIONAL            -- Need S
    ]]
}

-- TAG-SCS-SPECIFICCARRIER-STOP
-- ASN1STOP

	SCS-SpecificCarrier field descriptions

	carrierBandwidth
Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) (see TS 38.211 [16], clause 4.4.2).

	offsetToCarrier
Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. See TS 38.211 [16], clause 4.4.2.

	txDirectCurrentLocation
Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range 3301..4095 are reserved and ignored by the UE. If this field is absent for downlink within ServingCellConfigCommon and ServingCellConfigCommonSIB, the UE assumes the default value of 3300 (i.e. "Outside the carrier"). (see TS 38.211 [16], clause 4.4.2). Network does not configure this field via ServingCellConfig or for uplink carriers.

	subcarrierSpacing
Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency.
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz






The IE BWP is used to configure generic parameters of a bandwidth part. locationAndBandwidth in BWP provides frequency domain location and bandwidth of this BWP interpreted as RIV with reference to a PRB determined by subcarrierSpacing of this BWP and corresponding offsetToCarrier to this subcarrier spacing.
	BWP information element
-- ASN1START
-- TAG-BWP-START

BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}

-- TAG-BWP-STOP
-- ASN1STOP

	BWP field descriptions

	cyclicPrefix
Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2). Except for SUL, the network ensures the same cyclic prefix length is used in active DL BWP and active UL BWP within a serving cell.

	locationAndBandwidth
Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with assumptions as described in TS 38.213 [13], clause 12, i.e. setting =275. The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyInfoUL / FrequencyInfoUL-SIB / FrequencyInfoDL-SIB within ServingCellConfigCommon / ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)

	subcarrierSpacing
Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS 38.211 [16], table 4.2-1. The value kHz15 corresponds to µ=0, value kHz30 corresponds to µ=1, and so on.
Only the following values are applicable depending on the used frequency:
FR1:    15, 30, or 60 kHz
FR2-1:  60 or 120 kHz
FR2-2:  120, 480, or 960 kHz
For the initial DL BWP and operation in licensed spectrum this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell. Except for SUL, the network ensures the same subcarrier spacing is used in active DL BWP and active UL BWP within a serving cell. For the initial DL BWP and operation with shared spectrum channel access, the value of this field corresponds to the subcarrier spacing of the SSB associated to the initial DL BWP.






Companies’ views on reference SCS for cell-specific configuration of SBFD subband frequency location are summarized below.
· Option 1: The reference SCS is each SCS of a serving cell, i.e., per SCS configuration
· Support: Huawei, Spreadtrum, vivo, CATT, CMCC, CT, MediaTek, Fujitsu, OPPO, Sharp, LGE
· Option 2: Define/configure a single reference SCS
· Support: TCL, ZTE, vivo, Tejas, Ericsson, DOCOMO (reference SCS for SBFD time domain location indication), Ruijie
· Less signalling overhead [ZTE, Ericsson]
· Guard bands are HW constrained and will thus anyway overlap among different carrier SCSs. Providing multiple configurations risks misconfigurations [Ericsson]

ZTE discussed that Option 2 may cause partial PRB if the SCS of UL subband is less than the SCS of active UL BWP, and proposed that the partial PRB can be avoided by NW configuration, or if allowed, it is not regarded as the useable PRB.

Companies’ views on reference starting RB for cell-specific configuration of SBFD subband frequency location are summarized below.
· CRB 0
· Support: TCL, Huawei, Spreadtrum, Tejas, DOCOMO
· Starting RB of the carrier configured by offsetToCarrier (same as BWP configuration)
· Support: Huawei, ZTE, vivo, CATT, Samsung, CMCC, CT, Fujitsu, Sharp, QC
· Point A
· Support: vivo, OPPO, Ruijie
· SSB or CORESET0
· Support: Nokia

3.2. TX/RX/measurement procedures
3.2. 
3.2.1. TX/RX/measurement behaviors
The following agreement was made in RAN1#116. 
	Agreement
For discussion purpose, UL subband frequency resources within active UL BWP are called UL usable PRBs and DL subband(s) frequency resources within active DL BWP are called DL usable PRBs.
For determining UL/DL usable PRBs, consider the following options.
· Option 1: UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
· Option 2: UL/DL usable PRBs are explicitly configured within active UL/DL BWP in SBFD symbols.

Agreement
For SBFD-aware UE transmission and reception in the SBFD symbols configured in DL and/or flexible in TDD-UL-DL-ConfigCommon, 
· UL transmissions within UL usable PRBs are allowed
· FFS SSB symbols
· DL receptions within DL usable PRBs are allowed
· UL transmissions outside UL usable PRBs are not allowed
· DL receptions outside DL usable PRBs are not allowed
· This restriction is not applicable for CLI measurement
CLI measurement behaviours for SBFD-aware UE are discussed in agenda item 9.3.3.
RAN1 to discuss SBFD aware UE behaviors in SBFD symbols with interaction with legacy TDD slot configuration indications via TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0
· DCI format 2_0 cannot be used to revert SBFD symbol to non-SBFD symbol



Determination of UL/DL usable PRBs
· Option 1: UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
· Support: Huawei, Spreadtrum, ZTE, vivo, CATT, Samsung, CMCC, CT, Fujitsu, Ericsson, OPPO, xiaomi, Nokia, Sony, ETRI, Lenovo (fallback), DOCOMO, QC (if UL/DL usable PRBs are not explicitly configured within active UL/DL BWP), LGE, KT, Ruijie, IDC
· Option 2: UL/DL usable PRBs are explicitly configured within active UL/DL BWP in SBFD symbols.
· Support: TCL, Langbo, NEC, Lenovo, QC
· FFS: Sony

Qualcomm proposed to support the following for semi-static indication of the UE-dedicated UL/DL subbands (aka UL/DL usable PRBs):
· Explicit indication of the UE-dedicated UL/DL subbands per each configured BWP.
· RIV-based indication for the determination of start-RB and length within the UE BWP
· Start-RB is with reference to first PRB of BWP and using the same BWP SCS. 

In addition, Qualcomm raised an issue for Option 1 that when the SCS of the active UL (or DL) BWP is larger than the SCS of the UL (or D) subband, it may lead to a fractional PRB usable UL (or DL) PRB and proposed to ignore the fractional usable PRBs. However, according to moderator’s understanding, if cell-specific SBFD frequency locations are configured per SCS as discussed in section 3.1.3, the issue does not exist since only the same SCS as the SCS of the BWP is referred to determine the subband frequency locations.
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Tx/Rx occasion mapped to SBFD and non-SBFD symbols within a slot
For a physical channel/signal occasion mapped to SBFD and non-SBFD symbols within a slot if any, 
· Option 1: UE does not transmit or receive the physical channel/signal within the slot.
· Support: Spreadtrum, ZTE (except for PUSCH repetition type B), Ericsson (including PUSCH repetition type B, RO is separately discussed), OPPO (error case for DG), NEC, QC (error case for DG), DOCOMO
· Option 2: UE can transmit or receive the physical channel/signal within the slot only under certain conditions.
· Support: TCL, IDC (UL transmission), vivo, Apple (UL transmission when UE does not expect frequency domain allocation to change across different symbol types), Nokia, Sony, WILUS

3.2.2. FDRA enhancements in SBFD symbols
Accroding to WID, enhancement on resource allocation in frequency domain in SBFD symbols include:
· 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
1. 
2. 
3. 
3.1. 
3.2. 
3.2.1. 
3.2.2. 
3.2.2.1. FDRA across two DL subbands
For FDRA across two DL subbands in SBFD symbols, the following agreements were made in Rel-18 SI.
	Agreement
If PRG is determined as wideband, study the following two options:
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· FFS: Precoding assumption within and across the two DL subbands
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
The study should include the impact on UE complexity

Agreement
The following conclusion is to be captured in the TR
If PRG is determined as wideband, better scheduling flexibility and higher DL data rate can be achieved if non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated. 
Compared to the case that PRG is determined as wideband and only contiguous frequency resources can be allocated, non-contiguous frequency resources across two DL subbands requires UE to handle two non- contiguous segments of contiguous RBs that may increase UE complexity for channel estimation.

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) 
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




Wideband PRG
The proposal to allow non-contiguous frequency resources across two DL subbands if PRG is determined as wideband was discussed in RAN1#116 without conclusion. Companies’ views in the contributions submitted to this meeting are summarized below.

If PRG is determined as wideband, 
· Option 1: non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated
· Support: Huawei, Spreadtrum, vivo, Samsung (no separate PDSCH processing timeline), CMCC, CATT, OPPO, CT, Langbo (subject to UE capability), Transsion, NEC, Panasonic, Ericsson, Sharp,  DCM (prefer), LGE, IDC
· Precoding assumptions can be different in two DL subbands
· Support: Spreadtrum, vivo, Ericsson
· Option 2: non-contiguous frequency resources across two DL subbands cannot be allocated
· Support: ZTE, QC, DCM (acceptable if strong concern on UE complexity increase)

For dynamic bundling indication when gNB configures two sets of bundles and first set is configured with two values ‘n2-wideband’ or ‘n4-wideband’, the condition for determining wideband or narrowband depends on number scheduled RBs with respect to half of the size of the BWP . Spreadtrum, OPPO and QC proposed to further study the conditions for wideband precoder determination when precoding bundling is determined dynamically in SBFD symbols. ZTE proposed that legacy rules on determination of PRG size with in DL BWP are reused.

PDSCH RA type 1 FDRA
Many companies discussed enhancements on PDSCH RA type 1 for non-contiguous FDRA and flexible scheduled in case of interleaved VRB-to-PRB mapping.
Enhancements for PDSCH RA type 1 FDRA 
· Support: Spreadtrum, ZTE, vivo, CATT, CMCC, Langbo,  xiaomi, Sharp (except PDSCH scheduled by DCI format 1_0 in CSS), CT, Panasonic, Sony, Nokia, DCM, LGE, Ericsson, Lenovo, CEWiT, QC, MTK
· Option 1: Rate matching is performed for PDSCH, including its DM-RS, around the UL subband and guardband(s) if any.
· Support: Spreadtrum, ZTE (puncturing is applied for DMRS), vivo, CMCC, CATT, Langbo, xiaomi, Sharp (except PDSCH scheduled by DCI format 1_0 in CSS), DCM (exclude RBs outside DL subband(s)), LGE, Lenovo (non-interleaved), CEWiT (discard RBs outside DL subband(s)), OPPO, QC, IDC (with TBS determination enhancement) 
· FFS: Samsung (RM/puncturing)
· Not support: Ericsson (significantly reduce the number of usable REs and result in too high code-rate)
· Option 2: New RB indexing within RBs in DL subbands only, and legacy VRB-to-PRB mapping is used 
· Support: TCL, CT, Nokia, MediaTek, Ericsson, Lenovo (interleaved), LGE (non-interleaved)
· FFS: Samsung
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Figure 4: Example of Option 2, PRBs bundles that do not overlap with UL subband and guardband are continuously indexed. Legacy interleaver is used for interleaved VRB-to-PRB mapping. [28]
· Option 3: Legacy RB indexing, and modified interleaver for VRB-to-PRB mapping 
· Support: TCL, Nokia
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Figure 5: Example of Option 3, legacy bundling and indexing of PRBs are kept but interleaver for VRB-to-PRB mapping is modified. [28]
· Option 4: Legacy RB indexing, and modified VRB-to-PRB mapping rule such that one VRB bundle is mapped to two PRB bundles to allow “mirror image” FDRA
· Support: Nokia, Sony
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Figure 6: Mirror Image FDRA [29]
· Option 5: warpped-around index to ensure allocated PRB within DL subbands
· Support: Nokia
· Option 6: New RB indexing combined with a modified interleaved VRB-to-PRB mapping
· Support: TCL
· Option 7: Enhancing the frequency resource indication method
· Support: LGE

CSI-RS across two DL subbands
During Rel-18 SI, the following options were agreed to be studied for frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs
	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) 



In addition, Lenovo proposed another option, i.e. one contiguous CSI-RS resource allocation with contiguous CSI-RS resource derived by wrapping-around the frequency resources over the two DL subbands, which means that if the number of RBs of a CSI-RS is larger than the number of RBs of one DL subband, the UE would map the remaining RBs of the CSI-RS on the other DL subband. An illustrative example is provided below.
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Figure 7: wrapping-around CSI-RS frequency resources over two DL subbands

Companies’ views in the contributions submitted to this meeting are summarized below.
For the frequency resource allocation for CSI-RS across downlink subbands for SBFD-aware UEs,
· Option 1: Two contiguous CSI-RS resources that are linked
· Support: New H3C
· Option 2: One CSI-RS resource
· Support: Samsung (Down-select between Option 2-1 and 2-2), Panasonic, Sharp
· Option 2-1: Non-contiguous CSI-RS resource allocation
· Support: Huawei, Langbo, Transsion, Ericsson
· Option 2-2: One contiguous CSI-RS resource allocation with non-contiguous CSI-RS resource derived by excluding frequency resources outside DL subband(s) 
· Support: Spreadtrum, IDC, ZTE, vivo, CMCC, CATT, xiaomi, Fujitsu, NEC, Nokia, DCM, CEWiT, Sharp, QC, WILUS
· Option 2-3: One contiguous CSI-RS resource allocation with contiguous CSI-RS resource derived by wrapping-around the frequency resources over the two DL subbands 
· Support: Lenovo

In addition, China Telecom proposed to study a virtual DL BWP with consecutive VRB/PRB numbering mapping to non-consecutive CRBs across two DL subbands for CSI-RS (and for PDSCH RA type 1 and PDCCH).

Qualcomm proposed RAN1 to revisit CSI processing timeline in SBFD symbols due to UE complexity increases to process the CSI-RS across the two DL subbands which may increase.

3.2.2.2. Handling of unaligned boundaries 
For handling of unaligned boundaries between SBFD subband(s) and RBG, CSI reporting subband, CSI-RS resource, PRG, the following agreements were made in Rel-18 SI.
	Agreement
For SBFD-aware UEs, Option 1 with update is agreed for resource allocation in frequency-domain in case of unaligned boundaries between RBG and SBFD subbands for better resource utilization. 
For an RBG that overlaps the subband boundary,
· Option 1 (with update): 
· The Part of the DL RBG inside the DL subband can be used
· The Part of the UL RBG inside the UL subband can be used

Agreement
The following is to be captured in the TR:
The part of the RBG outside the DL subband cannot be used for DL reception and the part of the RBG outside the UL subband cannot be for UL transmission at least for semi-static SBFD.

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

Conclusion
For a PRG that overlaps with subband boundary, if the part of DL PRG inside the DL subband can be used, better scheduling flexibility and resource utilization can be achieved, however degraded channel estimation quality in the partial PRG is expected compared to a PRG due to limited RBs in the partial PRG. 
· Note: UE complexity could increase if this feature is supported




Partial RBG
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Figure 8: Partial RBG at boundary of the DL subband [34]
For an RBG that overlaps the subband boundary,
· The part of the DL RBG inside the DL subband can be used for DL reception. The part of the DL RBG outside the DL subband cannot be used for DL reception.
· The part of the UL RBG inside the UL subband can be used for UL transmission. The part of the UL RBG outside the UL subband cannot be used for UL transmission.
· Support: Spreadtrum, Huawei, ZTE, CATT, Samsung,  CMCC, CT, MediaTek, xiaomi, Sharp, Sony, Nokia, QC, WILUS, Google (subject to UE capability), LGE (enhancements adopted for RA type 1 can be applied)
· Not support: vivo (avoid by gNB), 
ASUSTeK proposed that when a RBG partially overlaps with DL subband, PRBs of the RBG is used for PDSCH if (1) PRB bundling is not enabled or (2) all PRBs in a same PRG are within DL subband.

Partial PRG
The proposal to allow using the part of the DL PRG inside the DL subband was discussed in RAN1#116 without conclusion.

Companies’ views in contributions submitted in this meeting are summarized below.
For a PRG that overlaps the subband boundary, 
· The part of the DL PRG inside the DL subband can be used
· Support: Huawei, Spreadtrum, ZTE, vivo,  CMCC, CT, MediaTek,  CATT (in case the number of partial RBGs in SBFD symbols does not exceed two), Langbo (UE capability), xiaomi, OPPO, DCM, Sony, Google (subject to UE capability)
· Avoid by gNB implementation (UE doesn’t expect partial PRG(s) other than the first and last PRG within the UE DL BWP)
· Support: vivo, ASUSTeK, QC
· Expected gain does not motivate UE complexity increase [QC]


Partial 4RBs CSI-RS resource group
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Figure 9: CSI-RS frequency resource granularity in SBFD symbols [34]
In case a CSI-RS resource and DL subband are misaligned relative to 4RB grid of the CSI-RS as illustrated in the above figure, majority companies agree with the SI agreement that only CSI-RS resources within DL subband(s) are valid.
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.
· Support: Huawei, Spreadtrum, ZTE, CATT, CT, xiaomi, Sony, QC
· The partial RBs (less than 4 RBs) within DL subbands cannot be used for CSI-RS
· Support: CMCC
· To maintain the same CSI-RS frequency resource allocation granularity as legacy CSI-RS

Partial CSI reporting subband
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Figure 10: Partial CSI subband [34]

Majority companies agree with the SI agreement below. Although CMCC proposed to drop the whole 4 RBs CSI resource group. CMCC thinks that even the CSI-RS is not fully allocated in all PRBs in one CSI reporting subband at the boundary of DL SBFD subband, the CSI of this CSI reporting subband can also be reported.
· 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).
· Support: Huawei, ZTE, Samsung, CATT, CT, Sharp, Sony, LGE, QC

3.2.2.3. Others 
RBG size
CMCC proposed to discuss RBG size for RA type 0 in SBFD symbols by considering the following options.
· Option 1: RBG size is determined based on the size of DL/UL BWP;
· Option 2: RBG size is determined based on the size of DL/UL usable PRBs. 
Spreadtrum, China Telecom and Ericsson propose to adopt Option 1. OPPO proposed to support Option 2 while FDRA field size is still determined based on active BWP size.

CSI reporting subband size
CMCC and Samsung proposed to discuss CSI reporting subband size in SBFD symbols by considering the following options.
· Option 1: CSI reporting subband size is determined based on the size of DL BWP;
· Option 2: CSI reporting subband size is determined based on the size of DL usable PRBs.
Spreadtrum and Ericsson propose to adopt Option 1.

PUSCH scheduled by fallback DCI
CATT proposed to discuss whether/how to solve the issue in case the RBs within UL subband cannot be indicated by fallback DCI.
For DCI format 0_0 in CSS, the bitwidth of FDRA field is determined based on the size of initial UL BWP, which can be smaller than the size of active UL BWP. In case UL subband is partially or fully outside the first  RBs from the lowest RB in the active UL BWP, some of or all of the RBs within UL subband cannot be indicated by DCI format 0_0 in CSS. An example is shown below.


[bookmark: _Ref162623682]Figure 11: FDRA for PUSCH scheduled by DCI format 0_0 in CSS
When the DCI size for DCI format 0_0 in USS is derived from the initial UL BWP with size  but applied to another active UL BWP with size of , a scaling factor K for RB allocation granularity is determined based on the size of initial UL BWP and the size of active UL BWP. It is possible that only a subset of the RBs within active UL BWP is addressable and some or all of the RBs within UL subband are not within the subset of the RBs. An example is shown below.


[bookmark: _Ref162881481]Figure 12: FDRA for PUSCH scheduled by DCI format 0_0 in USS


TRS symbol position
Nokia observed that once one slot is occupied by TRS, it is difficult for the remaining symbols to be used for the UL subband with current time domain position of TRS on FR1 are {4,8}, {5,9}, or {6,10}. If the TRS on FR1 can support FR2 configuration range, such as {0,4},{1,5},{2,6},{3,7},{8,12},{9,13}, the SBFD aware UE may be able to monitor TRS and transmit on SBFD symbols in SBFD slots, as there are max 9 contiguous symbols [5-13] or [0-8] for UL compare with current FR1 with max 5 UL symbols [0-5] or [9-13]. Therefore, it is proposed to support more TRS symbol positions in FR1 may allow the SBFD aware UE transmit UL data in SBFD slots with TRS.

3.2.3. Physical channels/signals across SBFD and non-SBFD symbols
Accroding to WID, 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 include:
· 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

For FDRA in SBFD and non-SBFD symbols in different slots, the following agreements were made in Rel-18 SI.
	Agreement
For UL transmissions and DL receptions across SBFD symbols and non-SBFD symbols in different slots (each transmission/reception within a slot has either all SBFD or all non-SBFD symbols), if the transmissions/receptions can be in SBFD symbols and non-SBFD symbols with different available resources, study at least the following frequency resource allocation options for PDSCH, CSI-RS, PUSCH, PUCCH, SRS for SBFD-aware UE:
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
Note: Different options can be studied for different signals/channels.

Agreement
The following conclusion is to be captured in the TR
gNB can configure a CORESET and a search space in a way such that the MOs of the search space occur in either SBFD or non-SBFD symbols, or the MOs of the search space occur in both SBFD and non-SBFD symbols but the associated CORESET does not overlap the boundary of a DL subband in SBFD symbols.
If it is agreed to be beneficial that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols, at least the following options can be considered 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: These options are applicable to at least USS 




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),
· Option 1: The transmissions/receptions are restricted to SBFD symbols only or non-SBFD symbols only
· Support: ZTE (subject to UE capability), Ericsson, QC (for CG-PUSCH, SPS PDSCH), LGE (CSI-RS/SRS/PUCCH/PUSCH),Langbo(CSI-RS and SRS up to gNB configuration)
· Option 2: The transmissions/receptions can be in SBFD symbols and non-SBFD symbols
· Support: ZTE (subject to UE capability), vivo, Langbo(PDSCH、PUSCH and PUCCH; CSI-RS and SRS up to gNB configuration), Ericsson (based on configuration), QC (multi-slot UL transmission), LGE (PUCCH/PUSCH), KT, vivo,WILUS, NEC(configured UL/DL), IDC 

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. 
· Support: Spreadtrum (PUSCH/PDSCH/CSI-RS), IDC, vivo (PDSCH, CSI-RS, PUSCH, PUCCH, SRS), MTK (for P/SP resource allocation), Sony, KT
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Support: ZTE (semi-statically configured DL/UL scheduling), CMCC (semi-static scheduling), Langbo (SPS PDSCH/ CG PUSCH)
· Not support: DCM (for PDSCH/PUSCH)
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Support: Spreadtrum (for PUSCH, PDSCH, CSI-RS), CMCC (dynamic scheduling), Ericsson (PUSCH)
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Support: IDC, ZTE (for dynamic scheduling), Langbo (DG PDSCH/PUSCH), QC (multi-slot PUSCH, PUSCH Type A repetition, TBoMS)
· Not support: DCM (for PDSCH/PUSCH, CSI-RS/SRS)
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Support: ZTE (as complement), vivo (for PDSCH and CSI-RS), Sony, QC (PDSCH repetition), WILUS (PDSCH)
· Not support: DCM (PUCCH)
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
· Support: Spreadtrum (for PUCCH, SRS), ZTE (as complement), vivo (PUSCH, PUCCH, SRS), CATT (repetition, TBoMS, multi-slot PDSCH/PUSCH), MTK (for repetitions), DCM, NEC (multi-slot PUSCH/PDSCH), WILUS (PUSCH/PUCCH repetition)
· Not support: Sony

MediaTek proposed to support frequency hopping only on non-SBFD symbols for inter-slot frequency hopping considering the diversity gain obtained from frequency hopping is reduced on SBFD symbols because of the smaller uplink frequency resources. DOCOMO also propsed to study disabling FH in SBFD symbols.

3.2.3. 
PDSCH & PUSCH
For PDSCH and PUSCH 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),
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Support: Lenovo(PUSCH repetition type A/B and TBoMS)
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Support: Huawei (consider with higher priority), OPPO (Type1 CG), QC(CG PUSCH, SPS PDSCH), Langbo (SPS PDSCH/ CG PUSCH)
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Support: Huawei (consider with higher priority), Nokia (PUSCH repetition and a TBoMS, with a scaling factor), CT (PDSCH&PUSCH w/ repetition), WILUS(PDSCH)
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Support: Huawei (consider with higher priority), OPPO (DG PUSCH), Langbo (DG PDSCH/PUSCH), CT (PDSCH&PUSCH w/ repetition), Ericsson (PUSCH), IDC
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Support: OPPO (PDSCH), QC (PDSCH repetition), WILUS (PDSCH), LGE (PUSCH)
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
· Support: Huawei (depending on gNB configuration), Samsung, LGE (PUSCH/PUCCH)


PUCCH
For PUCCH 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),
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Support: Lenovo
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Support: Huawei (separate PUCCH resource sets configuration), OPPO (periodic PUCCH without repetition), QC
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Support: 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Support: QC
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Support: 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
· Support: OPPO (PUCCH repetition)


SRS
For SRS 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),
· Option 1: Separate FDRA determination for SBFD slots and non-SBFD slots. 
· Support: 
· Option 1-1: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots
· Support: Huawei (separate SRS resource sets configuration)
· Option 1-2: Separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication 
· Support: 
· Option 1-3: single FDRA configuration/indication and RB offset(s)
· Support: 
· Option 2: Perform rate matching or puncturing on the RBs outside DL/UL subbands for DL/UL channels/signals. 
· Support: 
· Option 3: A DL/UL channel/signal overlapping with RBs outside DL/UL subbands in a SBFD slot is dropped or postponed.
· Support: 

PDCCH
Enhancements on PDCCH for the case that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols
· Support: ZTE (at least for CORESET 0), Nokia, New H3C, ITRI, NEC, Sony, ETRI, Lenovo
· Not support: Spreadtrum, CATT, xiaomi, OPPO, Sharp, Ericsson (other than facilitating SBFD-aware UEs to skip evaluating such PDCCH candidates mapped to one or more REs that overlap with REs outside DL subband(s))

ZTE raised the issue if CORESET 0 cannot be across subband boundary as illustrated below. 
[image: ]
Figure 13: Whether PDCCH in CORESET 0 can across subband boundary or not [8]
Ericsson discussed two options for CORESET0 configuration below, which are supported with the existing specifications.
· Option 1, frequency domain resource for CORESET0 is confined within a DL subband.
· Option 2, all PDCCH MOs associated with CORESET0 are mapped to non-SBFD symbols.
gNB can configure a CORESET and a search space in a way such that the MOs of the search space occur in either SBFD or non-SBFD symbols, or the MOs of the search space occur in both SBFD and non-SBFD symbols but the associated CORESET does not overlap the boundary of a DL subband in SBFD symbols.
If it is agreed to be beneficial that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols, at least the following options can be considered for SBFD-aware UE:
· Option 1: Separate valid resources for the CORESET in SBFD symbols and in non-SBFD symbols.
· Support: NEC, Lenovo, ETRI
· Option 2: Rate matching or puncturing on the REG(s) of a PDCCH outside DL subband(s). 
· Support: ETRI
· 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).
· Support: Nokia, ETRI, Ericsson
· 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
· Option 6: The CCEs of a CORESET that collides with REs outside of DL subband are dropped and the Aggregation Levels (AL) of PDCCH candidates with these colliding CCEs are reduced to the nearest valid AL
· Support: Sony


CSI measurements and reporting
For CSI report of which associated CSI-RS instances occur in both SBFD symbols and non-SBFD symbols in different slots, the following agreements were made in Rel-18 SI.
	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
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.




For SBFD-aware UEs, 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
· Support: Samsung
· 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;
· Support: Huawei, vivo (prioritized),CATT, CMCC (w/ enhancements to allow CSI-RS configuration in SBFD and non-SBFD symbols), MTK (baseline), xiaomi, OPPO, Langbo, Sony, Ericsson, Lenovo, QC, LGE
· 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.
· Support: ZTE, IDC
· Option 2: one CSI-ReportConfig associated with both SBFD symbols and non-SBFD symbols
· Support: Spreadtrum, Samsung (extending the Rel-18 CSI reporting for NES), CEWiT 
· 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.
· Support: KT, CATT (based on NES framework), Fujitsu, DOCOMO, LGE
· FFS: xiaomi
· 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.
· Support: Spreadtrum, Huawei, IDC, vivo (prioritized), CMCC (Option 2-2’), New H3C, xiaomi, OPPO, Fujitsu, Ericsson, WILUS, DOCOMO
· Option 2-2’: One CSI-ReportConfig is associated with one CSI-RS which contains two CSI sub-configurations. The CSI report is derived based on CSI-RS which can be in SBFD symbols or non-SBFD symbols in different time instances associated with different sub-configurations. [CMCC]

In addition, MediaTek proposed to allow MAC CE to activate at least 2 CSI reporting configurations, one for each slot type for semi-persistent CSI reporting PUCCH. 

3.2.4. Configurations in SBFD and non-SBFD symbols
WID includes the following objective.
· 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
The following related agreements were made in Rel-18 SI.
	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 

Agreement
The following conclusion is to be captured in the TR
For SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, it may be beneficial to have separate resources, FH parameters, UL power control parameters and/or beam/spatial relation.
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3.2.4.1. General
Companies’ views on whether to support separate resources, FH parameters, UL PC parameters and beam/spatial relation are summarized below.
· Separate resources 
· Support: TCL, Huawei (PUCCH, CSI-RS), ZTE, CATT (not for PUSCH), Langbo, Fujitsu, NEC (CSI-RS, PUCCH, SRS, CG-PUSCH, SPS PDSCH), Panasonic (configured UL) , LGE (PUSCH, PUCCH), QC (PUCCH, CG-PUSCH, SPS-PDSCH, SRS)
· Not support: Spreadtrum (for time domain)
· Separate FH parameters
· Support: TCL, Spreadtrum, ZTE, CATT, Langbo, Fujitsu, Panasonic (configured UL) , LGE (PUSCH, PUCCH), Samsung (PUSCH, PUCCH), MediaTek, WILUS (PUSCH, PUCCH)
· Not support: 
· Separate UL power control parameters 
· Support: TCL, ZTE, CATT, Fujitsu, Samsung, Langbo, QC, Panasonic (configured UL) , Lenovo, WILUS (PUSCH, PUCCH), KT, Apple (CG type 1), IDC
· Not support: Spreadtrum, LGE
· FFS: Ericsson
· Separate beam/spatial relation 
· Support: TCL, ZTE, CATT, Fujitsu, Panasonic (configured UL), Samsung,  (QCL/TCI state), Langbo, KT (separate BM procedures), Apple (CG type 1), IDC
· Not support: Spreadtrum

Sony proposed to support different TCI state indications for transmissions in SBFD and non-SBFD OFDM symbols.

PUSCH
· Separate resources for PUSCH on SBFD and non-SBFD symbols 
· Support: TCL, Nokia (CG PUSCH), QC (CG PUSCH), Langbo, Fujitsu, NEC (CG PUSCH)
· Separate FH parameters for PUSCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei, Spreadtrum, Samsung, CMCC, Langbo, Fujitsu, LGE
· Separate UL power control parameters for PUSCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei (reusing R17 m-TRP based PUSCH repetition mechanism with necessary modifications), Samsung, CMCC (open loop and close loop PC parameters) , Langbo, Fujitsu, IDC
· Separate beam/spatial relation for PUSCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei (reusing R17 m-TRP based PUSCH repetition mechanism with necessary modifications), Samsung, CMCC (SRI associated with SRS resource with same symbol type) , Langbo, Fujitsu

For PUSCH/PUCCH FH, Spreadtrum, Huawei, CMCC, MTK, WILUS propose to update the FH pattern/formula to ensure that the PUSCH FH is always within UL subband in SBFD symbols.

PUCCH
· Separate resource sets for PUCCH on SBFD and non-SBFD symbols 
· Support: TCL, Huawei, CMCC, OPPO, Langbo, Transsion, Fujitsu, NEC, QC
· Separate FH parameters for PUCCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei (can be supported naturally if separate PUCCH resources for SBFD slots and non-SBFD slots are configured), Samsung, CMCC, OPPO, Langbo, Fujitsu, LGE
· Separate UL power control parameters for PUCCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei (can be supported naturally if separate PUCCH resources for SBFD slots and non-SBFD slots are configured), Samsung, CMCC, OPPO, Langbo, Fujitsu, IDC
· Separate beam/spatial relation for PUCCH on SBFD and non-SBFD symbols
· Support: TCL, Huawei (can be supported naturally if separate PUCCH resources for SBFD slots and non-SBFD slots are configured), CMCC, OPPO, Langbo, Fujitsu

In addition, Huawei proposed to support enhancements for UCI multiplexing on PUSCH in SBFD symbols, e.g., separate UCI multiplexing parameters for SBFD slots and non-SBFD slots, considering that the gNB may suffer more severe interferences in SBFD symbols.
CMCC proposed that when PUCCH DMRS bundling is enabled, separate pucch-TimeDomainWindowLength and pucch-FrequencyHoppingInterval can be configured in SBFD symbols and non-SBFD symbols respectively.

SRS
· Separate resource sets for SRS on SBFD and non-SBFD symbols 
· Support: TCL, Huawei, CMCC, CATT, New H3C, Langbo, Transsion, NEC, QC, Fujitsu, Lenovo
· Separate FH parameters for PUCCH on SBFD and non-SBFD symbols
· Support: TCL, CATT, Langbo, Fujitsu, Lenovo
· Separate UL power control parameters for SRS on SBFD and non-SBFD symbols
· Support: TCL, Huawei (can be supported naturally if separate SRS resource sets for SBFD slots and non-SBFD slots are supported since power control parameters are configured per SRS resource set), Samsung, CMCC, CATT, Langbo, Fujitsu, IDC
· Separate beam/spatial relation for SRS on SBFD and non-SBFD symbols
· Support: TCL, CMCC, CATT, Langbo, Fujitsu, Lenovo

Reuse the separate SRS resource sets configured for m-TRP based PUSCH repetition with some necessary modifications
· Support: Huawei

Qualcomm proposed to further discuss the available slot counting for A-SRS transmission with SBFD operation.

3.2.5. Collision handling
There are following agreements made in RAN1#116.
	Agreement
For SBFD-aware UE transmission and reception in an SBFD symbol, consider the following options to determine link direction, i.e. whether to transmit or to receive in the SBFD symbol. 
· Option 1: UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).
· Option 2: link direction is indicated by gNB explicitly.
Other options are not precluded. 

Agreement:
For SBFD-aware UEs, collisions between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol may be addressed or alleviated with proper scheduling. The following cases of potential collisions, [if link direction indication is not supported or provided], can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Dynamic or semi-static DL vs. valid RO
Note: In addition to collision between UL transmission and DL reception in the same SBFD symbol(s), collision between UL transmission and DL reception in different symbol(s) due to lack of sufficient transition time between Tx/Rx at UE side is also included.




Link direction determination
Between the two options agreed to determine link direction for SBFD aware UEs, companies’ views are summarized below.
· Option 1: UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).
· Support: TCL, Huawei, Spreadtrum, ZTE (baseline), vivo, CATT, Samsung, CMCC, Langbo, MediaTek (based on UE capability), Fujitsu, Ericsson, OPPO, ITRI, Panasonic, Nokia, ETRI (baseline), Sharp, Google, QC, DOCOMO, LGE, Ruijie
· Option 2: link direction is indicated by gNB explicitly.
· Support: Spreadtrum, vivo, CATT, CMCC, MediaTek, Fujitsu, ITRI, CEWiT, Sharp, LGE, KT

In addition, Tejas proposed to add an option that UE determines the link direction based on the priority and collision handling information received by the gNB.

Collision handling for different collision cases
For the six collision cases, companies’ views on how to handle the collision are summarized below.
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· Option 1: reuse the existing collision handling principles and timeline in NR for operation on a single carrier /single cell in unpaired spectrum
· Support: Huawei, Spreadtrum, IDC, ZTE (for same priority case), vivo, CATT, Tejas, Samsung, Langbo, Ericsson, OPPO, Apple, NEC, Panasonic, Sony, ETRI (baseline), QC, DOCOMO
· Option 2: support a semi-statically configured UL transmission with higher priority to override a dynamic DL reception with lower priority
· Support: CMCC
· Option 3: support additional indication from the gNB for link direction determination in upcoming slots/certain slots
· Support: Nokia
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· Option 1: reuse the existing collision handling principles in NR for operation on a single carrier /single cell in unpaired spectrum
· Support: Huawei, Spreadtrum, IDC, ZTE (for same priority case), vivo, CATT, Tejas, Samsung, Langbo, CMCC, Ericsson (FFS ULCI), OPPO, Apple, NEC, Panasonic, Sony, ETRI (baseline), QC, DOCOMO
· Option 2: support additional indication from the gNB for link direction determination in upcoming slots/certain slots
· Support: Nokia
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission
· Option 1: error case
· Support: Huawei, Spreadtrum, Samsung, Ericsson, OPPO, Langbo, Panasonic, ETRI (baseline)
· Option 2: based on gNB indication
· Support: Nokia (additional indication from the gNB for link direction determination in upcoming slots/certain slots), CATT, CMCC, vivo 
· Option 3: based on priority
· Support: vivo, CMCC, New H3C, NEC, IDC
· Option 4: based on prefined rules
· Support: ZTE (Prioritize semi-statically configured UL transmission for same priority case), CATT, Tejas, Apple (Prioritize UL), Google (Prioritize UL), DOCOMO, CMCC, vivo
·  Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Option 1: error case
· Support: Huawei, Spreadtrum, ZTE (for same priority case), CATT, Tejas, Samsung, Ericsson, OPPO, Langbo, Apple, Panasonic, ETRI (baseline), QC, DOCOMO
· Option 2: based on gNB indication
· Support: Nokia (additional indication from the gNB for link direction determination in upcoming slots/certain slots)
·  Option 3: based on priority
· Support: IDC, vivo, CMCC
· Option 4: based on timing of scheduling DCI
· Support: vivo, CMCC, DOCOMO
· Case 5: SSB vs. dynamically scheduled or configured UL transmission
· Option 1: Re-use the existing collision handling principles for NR TDD that SSB is prioritized over configured UL transmission and dynamically scheduled UL transmission
· Support: Spreadtrum, New H3C, MediaTek (SSB symbols are converted to full DL symbols), OPPO, Nokia, QC, Sharp, DOCOMO
· All UEs in a given serving cell are expected to perform SSB measurements during SSB occasions [MediaTek]
· Option 2: An SBFD-aware UE can transmit UL within UL subband in SSB symbols subject to some conditions
· Support: Huawei, IDC, ZTE, vivo, CATT, Tejas, Samsung, CMCC, CT, Ericsson, Apple, NEC, Sony, LGE, ETRI, WILUS
· allowed on some SSB symbols: 
· Tx power below a predefined threshold: vivo, CMCC
· Base on gNB configuration: CMCC, Ericsson, NEC, Apple
· Distance between SSB and UL transmission: CMCC, CT, IDC
· Certain type of UL transmission is allowed: Sony (at least CG-PUSCH and HP UL), LGE, WILUS, Samsung (DG PUSCH)
· Certain type of UL transmission in certain SSB symbols is allowed: WILUS
· UL subband used for DL if conditions are not met
· UL subband cannot be used for DL reception
· Support: CMCC
· UL subband can be used for DL reception
· Case 6: Dynamic or semi-static DL vs. valid RO
· Option 1: Re-use the existing collision handling principles for HD-FDD RedCap UE, i.e. leave to UE implementation
· Support: Huawei, Spreadtrum, CATT, Panasonic, ETRI (baseline)
· Option 2: If a PDCCH triggered PRACH is overlapped with SSB, drop PRACH. If a PDCCH triggered PRACH is overlapped with a semi-static DL, PDCCH overrides semi-static DL.	If a higher layer triggered PRACH is overlapped with SSB (or dynamic DL, or semi-static DL), UE can select based on its implementation whether to either transmit the PRACH or receive SSB (or dynamic DL, or semi-static DL).
· Support: CMCC
· Option 3: UE prioritizes valid ROs when it would transmit PRACH, otherwise it receives the DL
· Support: Ericsson, OPPO, Langbo, NEC, DOCOMO
· Option 4: To be discussed in AI 9.3.2
· Support: ZTE
· Option 4a: Hold on discussion till RO validity rule is defined in AI 9.3.2
· Support: xiaomi, QC
· Option 5: Stop RACH transmission and continue DL reception
· Support: Tejas

ZTE proposed to discuss a new collision case between RSSI/RRM measurement resource and UL transmission.

Others
CATT proposed to study the order of collision handling of the following collision types.
· Type 1: Collision between transmissions/receptions and DL/UL usable PRBs; 
· Type 2: Collision between transmissions with same transmission direction;
· Type 3: Collision between transmissions and receptions.

CMCC proposed to consider the following collision handling order as a starting point.
· Step 1: drop transmissions/receptions without available resources to be allocated.
· Step 2: drop transmissions/receptions which contradicts to symbol direction based on legacy TDD configuration and UE-specific link direction of the SBFD symbol. If UE-specific link direction in all symbols is indicated as DL or UL (i.e., no flexible), go to Step 4. Otherwise, go to Step 3.
· Step 3: drop transmissions or receptions if they are overlapped in time domain based on certain rules.
· Step 4: if multiple UL transmissions are survived but overlapped in time domain, then follow the legacy rules to solve intra-UL-direction collision.

3.3. Miscellaneous
ZTE proposed that RAN1 needs to further discuss whether any optimization is needed for each of the Rel-16~Rel-19 features

UL/DL BWP with unaligned center frequency
Qualcomm proposed to further discuss relaxing the restriction of aligned center frequency of UL/DL BWP for the SBFD-aware UE as illustrated below.
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Figure 14: SBFD-aware operation with narrow UL/DL BPW and unaligned center frequency [34]
Apple claimed that some UE implementations may prefer to be scheduled in only one of the DL sub-bands in SBFD slots/symbols, as shown below, where UE in this example can only be scheduled in the upper DL sub-band within the SBFD slot. Therefore, it is proposed that UE may be configured with UL and DL BWPs (cell-specific or UE specific) that have different center frequencies as an indication of UL and DL sub-bands within SBFD symbols/slots. UL & DL BWPs:
· May have different (or the same) numerology,
· May have the same or different bwp-Ids
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Figure 15: Concept of SBFD sub-band from UE and gNB perspectives [26]

Qualcomm proposed to discuss some limitation on maximum number of DL/UL switching for the SBFD-aware UE within the SBFD time pattern.

TA
TCL proposed that the transition time between SBFD and non-SBFD operation may use one of the following options based on gNB implementation 
· Reserving antenna ports for DL and UL transmission for a period of SBFD
· Using TA offset and N_Tx-Rx as the transition time 
· Utilizing the UL transmission delay as the transition time

Samsung identified the following design options for UL transmissions of an UL channel/signal by the SBFD-aware UE in the SBFD UL subband and the UL slot.
· Option 1: The UL transmit timing in the SBFD UL subband and in the UL slot is the same.
Note: The SBFD-aware UE then follows existing Rel-15 behavior to determine its UL transmit timing in the SBFD UL subband.
· Option 2: The UL transmit timings in the SBFD UL subband and in the UL slot can be different.
· Option 2a: using a single TA on the serving cell but 2 separately configured NTA,Offset values for the UL subband the UL slot, respectively.
· Option 2b: using 2 separate TAs on the serving cell, one for the UL subband and the other for the UL slot.
Note: The SBFD-aware UE then follows the existing Rel-18 2-TA feature on the serving cell introduced for mTRP.
WILUS proposed that zero value of NTA,offset,SBFD applied for SBFD symbols and non-zero value of NTA,offset applied for UL symbols can be considered to mitigate the interference due to time misalignment at a gNB between DL transmission and UL reception.

Xiaomi proposed that guard period between DL region and UL subband is needed and at least the following mechanism can be considered.
· Option 1: The guard period is configured by gNB for SBFD aware UE. 
· Option 2: UE does not expect to transmit in the uplink on the first G symbols within UL subband.
· Option 3: The first OFDM symbol of UL subband is always adjacent UL symbol or flexible symbol.


DMRS bundling
3.3. 
3.4. 
NEC proposed to specify DMRS bundling enhancement when the TDW overlaps with SBFD symbols. 
LGE proposed to discuss how to support joint channel estimation when PUSCH/PUCCH repetition is transmitted across SBFD symbols and non-SBFD symbols in different slots. 
Qualcomm proposed when DMRS bundling is enabled, the phase coherency is not maintained across SBFD and non-SBFD symbols. The actual TDW is terminated at the boundary and new actual TDW is started. ETRI proposed to study enhancements of nominal/actual time domain window for DMRS bundling of PUCCH/PUSCH for SBFD-aware UE. 
WILUS proposed that RBs within UL subband in a DL slot by TDD-UL-DL-ConfigCommon should not be an event of actual TDW determination for a SBFD-aware UE and proposed to investigate how to maintain power consistency if DMRS bundling is configured as enabled for a SBFD-aware UE.

ULCI
ZTE discussed UL inter-UE collision handling in SBFD subbands with the following observations and proposal.
Observation 6: UL transmission in UL subband within a DL symbol or SS/PBCH block symbols cannot be cancelled by the DCI format 2_4. 
Observation 7: The existing UL power control mechanism can hardly meet the more diversified power control requirements caused by CLI. 
Proposal 26: How to apply the UL inter-UE multiplexing mechanisms, including UL cancelation and UL power control enhancement, in the UL subband needs to be further discussed.
DOCOMO also proposed to study SBFD impact on UL cancellation DCI format 2_4.
WILUS proposed that an UL subband in symbols configured as DL by TDD-UL-DL-ConfigCommon and symbols configured for SSB reception should be included as reference time-frequency resource region for UL CI in addition to UL symbols and flexible symbols not configured for SSB reception.

4. Discussions during the meeting
4.1. SBFD subband indication
4. 
4.1. 
4.1.1. [Close] 1st round discussion
Proposal 1-1
Proposed Agreement:
UE-specific configuration on time location of SBFD subbands is not supported.
· A symbol configured with SBFD subbands via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific or group-common signaling.
· A symbol not configured with SBFD subbands via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific or group-common signaling.
· UE-specific and group-common signaling include new signaling and existing signaling e.g. TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0.

	
	Company

	Support
	LG, Nokia, NSB, QC, Ericsson, CATT

	Not support
	Xiaomi, Tejas, Sony, NEC, ETRI, ITRI



	Company
	Comments

	Moderator
	Although some companies support UE-specific configuration on time location of SBFD subbands, the motivations are not convincing from moderator’s perspective. Companies are encouraged to check and comment.
Considering that only semi-static SBFD operation is support in Rel-19, cell-specific only SBFD subband time location configuration is more practical. Therefore, it is proposed to preclude UE-specific configuration on time location of SBFD subbands.
With cell-specific configuration of time location of SBFD subbands, SBFD symbols should be common to the UEs in a same serving cell and there should be no conversion between SBFD symbols and non-SBFD symbols by dedicated or group-common signaling. 

	Xiaomi
	We support main bullet but don’t support the sub-bullets.
Firstly, we don’t think the sub-bullets are relevant to the main bullet. They deserve separate discussion.
More importantly, the wording of the first and second sub-bullet are unclear to us. What does convert between SBFD symbol and non-SBFD symbol mean? Does it mean the mentioned signalling can cancel SBFD configuration for a SBFD symbol? If so, we don’t think it is possible. If the SBFD subband configuration is always there, which we believe so, it is very difficult to us to understand the covert thing. 


	New H3C
	OK ingeneral

	Spreadtrum
	For the first sub-bullet, TDD-UL-DL-ConfigDedicated and SFI cannot revert symbol configured with SBFD subbands into a UL symbol. 
However, TDD-UL-DL-ConfigDedicated and SFI can configure flexible symbol into DL or flexible symbol when SBFD operations are configured. UE can perform UL transmission in UL subband and DL reception in DL subband as usual.

	ZTE
	Should we also preclude ‘group-common signaling’ to indicate the time location of SBFD subbands in the main bullet? Otherwise, the following subbullet may imply that we may introduce NEW group-common signaling for time location indication, although it cannot revert the cell-specific configuration. In other words, it may imply that NW may configure the time location of SBFD only by a group-common signaling while not cell-specific configration. We don’t think this is the intention, right? 
· UE-specific and group-common signaling include new signaling and existing signaling e.g. TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0.


	Huawei, HiSilicon
	We support this proposal in general.

	OPPO
	Generally fine with the proposal. Considering we have not reached any agreement to introduce “new signalling”, we would like to modify the proposal as:
UE-specific configuration on time location of SBFD subbands is not supported.
· A symbol configured with SBFD subbands via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific or group-common signaling.
· A symbol not configured with SBFD subbands via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific or group-common signaling.
· UE-specific and group-common signaling include new signaling (if any) and existing signaling e.g. TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0.


	Tejas
	We do not support UE specific signalling, for reverting SBFD symbols to non SBFD symbols or vice versa. We support UE specific configuration to relax the symbols in the guard period. It is possible to have a slow switching UEs from non SBFD symbols to SBFD symbols. Similarly, it is possible to have fast switching UE (from non SBFD to SBFD symbols), then these symbols can be used for the SBFD transmission provided gNB- gNB CLI is under control.

	Sony
	This proposal changes the legacy UE behaviour, especially sub-bullet 2:

· A symbol not configured with SBFD subbands via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific or group-common signaling.

For legacy behaviour a Flexible symbol can be converted to DL or UL.  Here, it prevents this for SBFD aware UE, which go against legacy behaviour.  Hence we cannot support this proposal.


	TCL
	We support the main bullet of this proposal. However, for subbullets regarding the group common signaling we share similar views with Xiaomi, and we think it should be discussed separately. 

	DOCOMO
	Fine with the proposal. We’d like to suggest to add FFS for the signaling for the cell-specific configuration.
UE-specific configuration on time location of SBFD subbands is not supported.
· FFS the cell-specific configuration is via SIB and/or UE dedicated signaling.
· A symbol configured with SBFD subbands via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific or group-common signaling.
· A symbol not configured with SBFD subbands via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific or group-common signaling.
· UE-specific and group-common signaling include new signaling and existing signaling e.g. TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0.


	NEC
	Although we agree that symbols already configured with SBFD should not be reverted back to non-SBFD symbols, we think there is some utility to converting non-SBFD symbols to SBFD symbols via UE specific configuration. This could be used in cases where inter-UE CLI measurements are required where one UE can be configured with SBFD symbol (using TDD config dedicated) to perform CLI-RS transmission while CLI measuring UE can be configured with legacy DL symbol. Note that we are already discussing the ways by which inter-UE CLI measurement can be performed in guard band or UL subband, UE specific configuration can enable such operation.
Also, UE specific SBFD configuration can help in scenarios where scheduling may need to be managed based on UE application requirements and can be applicable for small cells scenario where inter-gNB CLI can be handled efficiently- even with mismatched SBFD configuration.  

	Google
	Fine with the proposal

	WILUS
	We support this proposal in general.

	Panasonic
	We are OK with the proposal in general.

	QC
	Support
The main scope of Rel-19 is semi-static SBFD operation. Dynamic SBFD where SBFD symbols converted to legacy (or vice versa) is not supported. 

	Ericsson
	Agree with FL and additionally, CLI will be manageable with cell-specific (actually network specific) configuration. We are questioning the 3rd subbullet though. That seems an awful lot like a UE-specific configuration to us.

	Samsung
	In the last subbullet, we don’t need to mention “new signaling” since RAN1 did not agree to introduce any new signaling. It is enough the existing signalings TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0 cannot convert SBFD symbol to non-SBFD symbol



Proposal 1-2
Proposed Conclusion:
Discuss and decide whether to support UE-specific configuration on frequency locations of SBFD subbands considering:
· Whether or not guardband(s) are needed for SBFD aware UEs 
· Whether or not required guardband sizes for different SBFD aware UEs, if any, within a cell are different 
· Whether or not different guardband sizes for different SBFD aware UEs, if any, can be achieved by implementation 
Note if UE-specific configuration on frequency locations of SBFD subbands is supported, frequency ranges of UE-specific UL/DL subbands should not exceed frequency ranges of cell-specific UL/DL subbands.

	
	Company

	Support
	IDC, Tejas, Sony, NEC (can discuss the requirements for now), LG, Panasonic, Nokia, NSB, QC, Ericsson, CATT

	Not support
	Xiaomi, Spreadtrum, Huawei, HiSilicon, TCL, ETRI, ITRI



Do you think we should send LS to RAN4 to ask questions on the need/size of guardband(s) for SBFD aware UE?
	
	Company

	Yes
	Tejas, TCL, Nokia, NSB, Ericsson, CATT, Samsung, ETRI

	No
	ZTE, Sony



	Company
	Comments

	Moderator
	The views on whether to support UE-specific configuration on frequency locations of SBFD subbands are divergent and it is expected that more discussions are needed to make decision. There is no intention to conclude in this meeting. Instead, moderator thinks it is beneficial to list the aspects to be considered to facilitate the future discussions. Companies are welcome to add other aspects.

	Xiaomi
	We agree with the intention that RAN1 further discusses whether UE-speicific SBFD configuration is allowed or not. However, we see some potential duplication with SI discussion, for example, it is already common understanding that guard band may be needed or may not be needed. This is exactly the reason that guard band can be configured as 0 RB. Although we don’t achieve any agreement on guard band yet, the discussion do happen before.
Regarding whether UE-specific guard band configuration is needed or not, it can be split into two separate issues:
1) Whether UE different capability on guard band and report such kind of UE capability. For this part, we agree we may need to send LS to RAN4.
2) If UE does report its capability on guard band, how to use it in reality. For this part, we don’t see the need to introduce UE-specific configuration as it can be handled by gNB implementation. One way is gNB configures guard band in a conservative way with penalty of lower SE. The other way is gNB configures cell-specific guard band as it wants but avoid the UE-UE CLI via scheduling. This issue should be handled in RAN1. We are open to discuss.

	IDC
	We think per-UE-wise configuration on frequency locations of SBFD subbands are useful in that a different UE has its different capability requiring necessary guardband in frequency domain. Having this, it will improve greatly network scheduling flexibility, based on that the UE will apply an intersection between the UE-specific guardband and a scheduled resource on each occasion. Otherwise, the network implementation should consider not to violate this UE capability on each scheduled occasion.  

	H3C
	We try to understand whether this proposal is related to the relationship between UL BWP and UL subband 

	Spreadtrum
	It should be single one UL/DL subband locations within a TDD carrier from gNB perstpective to optimize the self-interference. No matter which active BWP is applied by a UE in the cell, there should be one common resource allocated, in the TDD carrier. We don’t support UE-specific configuration on frequency locations of SBFD subbands. 
From our perspective, the motivation of guard band is for gNB self-interference suppression, not for UE-UE CLI cancellation. The cell-specific guard band is sufficient since it can consider the worst interference case. In general, self-interference would more serious than CLI. So we don’t think UE-specific guard band for UE-UE CLI cancellation is reasonable. 

	ZTE
	The guardband is introduced for self-interfenece at gNB side. It’s not clear to us why it can be different to different UEs. Further clarification is needed. 

It’s better to first discuss in RAN1 before sending LS to RAN4.  It is noted that, RAN4 will not discuss new UE RF requirements as it is out of scope.  

	Huawei, HiSilicon
	In our view, the main usage of guard band(s) is to provide frequency isolations at the gNB. This is not applicable for the UE. Furthermore, if the intention is to allow different usable resources for different UEs, it can be achieved by not scheduling some RBs by gNB in a transparent manner. We also share ZTE’s view that this is out of WI scope.

	OPPO
	One clarification for the note: if the frequency range of cell specific UL subband is larger than UE specific UL subband, then how to handle the configured RACH occasions fall within cell specific UL subband but outside of UE specific UL subband? Are these RACH occasions valid ROs from different SBFD aware UE perspective?

	Tejas
	We support further discussion of this proposal.

	TCL
	UE specific configuration of the frequency location of SBFD subbands may configure different bandwidth of DL and UL subbands to different UEs in a cell, which may create resources collision and create CLI to the neigbour cells. In our view, the frequency locations of SBFD subbands shall be cell-specific to avoid frequency resources collision and CLI in the neigbour cells. 
Regarding the guardbad, Guardband is necessary to consider from gNB perspective, and it may not be visible to the SBFD aware UEs. We support, to send LS to RAN4 for the size of guardbands. 

	DOCOMO
	Fine to discuss the issues, though we prefer to have cell-specific SBFD subband frequency location indication only. 
It would be simpler to configure cell-specific guardband size, i.e. the resource partition at gNB side. The guard band size can be determined by considering typical or worst case for guardband requirement among SBFD aware UEs. For the potential benefits from CLI handling perspective, we think it can be realized by gNB scheduling/configuration.

	NEC
	Although we have a slightly negative view on the UE specific guard band, we are currently okay to discuss the detailed requirements for UE specific frequency/guard band configuration. 
As for the RAN4 LS, we can decide on the need for sending the LS once the requirements are more clear in RAN1, but currently we should wait for further discussion.

	LG
	We are ok to discuss UE-specific subband configuration due to different required guardband sizes.

	Google
	If UE support different guardband size due to hardware limitation, the guardband should replace or override the resource of UL sub-band to avoid CLI to DL sub-band(s). So, if we keep it open for guardband to override UL sub-band, we can discuss guardband configuration in a separate discussion or waiting for RAN4’s input.  
Reagrding the note, it is the common understanding that only one UL sub-band (consecutive frequency resource) exists in the carrier, but it does not mean the base station has to configure all resoruces in the cell-specific configuration. From our perspective, cell-specific resource is for basic communication with SBFD, if a UE needs more UL resoruces, it should be configured with more resources through UE-specific configuration.

	Nokia, NSB
	We support that UE specific UL/DL subband should not exceed the frequency ranges of cell specific UL/DL subband. Additionally, the UE specific subband should be common view form both UE and gNB side from scheduling and Tx/Rs behavior, but not by any implementation. That means, for guard band, if any or if different for multiple UE, it should also be common view from both UE and gNB side but not only by implementation.

	QC
	A UE-specific guardband is required to accommodate UE Rx filtering and/or manage inter-UE CLI. 

	Ericsson
	In our view, this is eventually a RAN4 matter and we should await RAN4’s inputs on this.

	Samsung
	The discussion may be related to RAN4’s UE requirement. If RAN4 would define multiple UE requirements, then we are ok with the proposal. At this stage, we are no clear on the necessity of UE-specific guardband. 



Proposal 1-3
Proposed Agreement:
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.

	
	Company

	Support
	Spreadtrum, Huawei, HiSilicon, OPPO, TCL, NEC, LG, QC, Ericsson, CATT, Sharp

	Not support
	Xiaomi, ZTE, Tejas, Nokia, NSB, Samsung, ETRI



	Company
	Comments

	Xiaomi
	Besides the issues mentioned by ZTE and Qualcom, per SCS configuration will lead to unaligned numerology for SBFD subband among UEs. For example, active BWP for UE#1 has a SCS=15kHz while active BWP for UE#2 has a SCS=30kHz. If per SCS  configuration for SBFD subband configuration is adopted, the numerology of the cell-specific SBFD subband for UE#1 and UE#2 is different. It will complicate all the schceduling/measurement/reporting procedure.
Furthermore, the main bullet itself needs further clarification. For example, there are three types of subbands, what the assumption for UL/DL/guardband?

	ZTE
	Do not support.
Based on companies’ inputs, it seems a commom understanding that the cell-specfic configuration of SBFD is at least carried by SIB1, for which the signalling overhead should be minimized.  So, we prefer to define a single SCS for the indication, and we don’t see per SCS configuration can provide any additional flexibility in practice. 

	Huawei, Hisilicon
	We disagree with comment that per SCS subband configuration will complicate the scheduling/measurement/reporting procedure. On the contratry, this will simply subband configuration and determination of usable PRBs since there will be no partical PRBs. Note that this is similar to the why the usable PRBs for different SCS are configured for different carriers. 

	OPPO
	Genarally fine with the proposal. One question for clarification: since the parent IE of scs-SpecificCarrierList, e.g., FrequencyInfoDL, FrequencyInfoUL are separately configured for DL and UL, does the main bullet mains the following?
· Cell-specific frequency locations of UL subbands are separately configured for each SCS configuration in SCS-SpecificCarrierList for UL;
· Cell-specific frequency locations of DL subbands (if configured) are separately configured for each SCS configuration in SCS-SpecificCarrierList for DL;

	Tejas
	We support reference starting PRB as CRB#0. Single SCS configuration is sufficient.

	TCL 
	We support single SCS for SBFD subbands to avoid the misalignment and overlapping issues between the DL and UL subbands in frequency domain. 

	Nokia, NSB
	Considering the cell specific SBFD subbands, not related to different SCS, it should be like other cell specific configuration, i.e. same for all the SCS utilized in the carrier but not separately configured per SCS.

	QC
	We believe that single reference SCS wouldn’t work when a carrier has multiple reference SCS. The issue is that the carrier-BW will depend on the SCS. Taking 100MHz channel, the maximum channel is 273RBs (98.28 MHz) for 30 KHz and 165RBs (97.2 MHz) for 60 KHz and allocated in different resources within the 100MHz as the guardband on the edge of the channels are different as highlighted below figure. 
[image: ]

	Ericsson
	This is to align with the existing UL/DL configurations.

	Samsung
	Two issues are needed to be considered. The first one is signaling overhead if the SBFD configuration is carried by SIB1. Another issue is the SBFD subband is cell-specific and the frequency location is likely to be fixed (due to hardware implementation, e.g., subband filter, analog cancalleation unit, etc), so that this is not related to the configured SCS. A signaling where different frequency locations are indicated in different BWPs may occur mis-SBFD configuration

	Sharp
	Even if subbands are indicated for each SCS, only subbands for SCS with the initial access (i.e., SCS for the initial BWP) is necessary in SIB1. All other information can be communicated once initial connection is established. Thus, overhead is not an issue.



4.1.2. [Open] 2nd round discussion
Proposal 1-2a [Close]
Proposed Conclusion:
Send an LS to RAN4 to ask whether or not guardband(s) are needed for SBFD aware UEs and whether or not required guardband sizes for different SBFD aware UEs, if any, within a cell are different. 

	
	Company

	Support
	CEWiT

	Not support
	



	Company
	Comments

	TCL 
	We support this proposal in general. However, based on the effect of guardband on CLI and gNB self interference RAN1 can decide whether guardbands are needed or not. In our view, guardbands are needed between DL and UL subbands from gNB perspective, and it can be transparent to the SBFD aware UE. 
For the size of guardband send an LS to RAN4 regarding the size of guardband. 

	vivo
	We don’t think sending LS to RAN4 is necessary for this moment.
RAN1 should discuss whether and how to support UE specific configuration on SBFD subbands first. If there is RAN4 impact then sending LS to RAN4 can be considered. We would like to further clarify that one motivation for UE specific configuration on SBFD subbands is that UE specific configuration on SBFD subbands can be used to accomendate the traffic requirements of UE. Besides, for indoor scenario, CLI may not be the issue. The CLI by UE specific configuration on frequency location of SBFD subbands can be controlled. Thirdly, if only cell-specific configuration can be used for SBFD UE, once SBFD subband is configured, there is no way to adapt the resource in SBFD subband according to the traffic for a SBFD UE. So, it is beneficial that UE specific SBFD subband configuration can be supported in addition to cell-specific configuration of SBFD subband.


	CEWiT
	In our view, guardbands are needed at the gNB to avoid SI. RAN4 can suggest on the size of the guard band.



Proposal 1-2b
Proposed Conclusion:
Send an LS to RAN4 with the following content. 

	1. Overall Description:
RAN1 made the following agreement in RAN#116 and is discussing whether to support UE-specific configuration on frequency locations of SBFD subbands.
Agreement
For RRC connected mode UEs, at least cell-specific configuration on time and frequency(working assumption) location of SBFD subbands is supported within a TDD carrier.
· FFS: Additional support of UE-specific configuration on time and/or frequency locations of SBFD subbands

The potential motivation to support UE-specific configuration on frequency locations of SBFD subbands is to support different guardband sizes for different SBFD aware UEs due to Rx filter at UE side and/or to mitigate impact on DL reception due to UE-UE CLI.

2. Actions:
[bookmark: _Hlk46227635]To RAN4
ACTION:	 RAN1 kindly asks RAN4 to answer the above questions.

RAN1 respectfully ask RAN4 to answer the following questions.
Q1: whether or not guardband(s) are needed for SBFD aware UEs. 
Q2: If guardband(s) are needed for SBFD aware UEs, whether or not required guardband sizes can be different for different SBFD aware UEs within a cell?
Q3: If guardband(s) are needed for SBFD aware UEs, whether or not the guardband(s) required at UE side are always within guardband(s) at gNB side? 




	
	Company

	Support
	Tejas, LG, QC, Ericsson, Nokia, NSB

	Not support
	



	Company
	Comments

	Sony
	For Q3, is this assumption that the gNB configures a maximum guardband and the UE with higher capability can have a smaller guardband, hence UE’s guardband is within the gNB’s guardband?  If not would appreciate some clarification.

	Sharp
	We support sending an LS to RAN4. 
We might be able to clarify the intention a little bit more. For example, we can say something like follows:
RAN1 understands that guardband between DL and UL subbands should at least be designed based on the gNB perspective. Therefore, RAN1 agreed cell-specific DL/UL subband configuration. On the other hand, if the UE will utilize guardband configuration to suppress CLI, UE-specific guardband configuration should also be discussed.

We share the same understanding with Sony. The assumption should be configuring max. guard band in cell-specific configuration. It would be better to clarify it’s incorrect.

	Langbo
	Support to send an LS to RAN4.
In addition to the three questions above, it may be also helpful to acquire some guidance on the maximum size of the guardband. If the size of guardband is not large, we may not need to use different subband sizes for different UEs as a cell-specific subband could accormadate all UEs without incuring too much resource waste.

	Tejas
	Support to send an LS to RAN4. We want to know the guidance on the size of the guardband (that will configured by gNB).

	Ericsson
	Possibly rephrase according to:
Q1: Whether and how guard bands are beneficial to UEs.
Q2: Whether it would be beneficial to have different guard bands for different UEs.
Q3: Whether guard bands can be expected to always be within the gNB’s guard band.

	China Telecom
	Support to send an LS to RAN4. We understand the guardband(s) at gNB side is for gNB self interference cancellation. The guidance on the maximum guardband(s) size at gNB side is helpful.

	Moderator
	Based on the comments, the content is updated as follows.

	1. Overall Description:
RAN1 made the following agreementworking assumption in RAN#116 to support cell-specific configuration on frequency location of SBFD subbands and FFS on additional support of and is discussing whether to support UE-specific configuration on frequency locations of SBFD subbands.
Agreement
For RRC connected mode UEs, at least cell-specific configuration on time and frequency(working assumption) location of SBFD subbands is supported within a TDD carrier.
· FFS: Additional support of UE-specific configuration on time and/or frequency locations of SBFD subbands

For semi-static indication of SBFD subband frequency location, two options were agreed for down-selection.
Agreement:
The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one.
The UL subband can be located at one side of the carrier or can be located at the middle part of the carrier.
For semi-static indication of SBFD subband frequency location, down-select from the following options.
· 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). 
· Option 2: Frequency location of UL subband and the number of RBs for guardband(s), if any, are explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).

The potential motivation to support UE-specific configuration on frequency locations of SBFD subbands is to support different guardband sizes for different SBFD aware UEs due to Rx filter at UE side and/or to mitigate impact on DL reception due to UE-UE CLI.

2. Actions:
To RAN4
ACTION:	 RAN1 kindly asks RAN4 to answer the above questions.

RAN1 respectfully ask RAN4 to answer the following questions.
Q1: whether or not guardband(s) are needed for SBFD aware UEs. Whether and how guard bands are beneficial to SBFD aware UEs.
Q2: If guardband(s) are needed for SBFD aware UEs, whether or not required guardband sizes can be different for different SBFD aware UEs within a cell Whether it would be beneficial to have different guard band sizes for different SBFD aware UEs?
Q3: If guardband(s) are needed for SBFD aware UEs, whether or not the guardband(s) required at UE side are Whether guard bands for SBFD aware UEs can be expected to be always within gNB’s guardband(s) at gNB side? 






	
	

	
	

	
	




Proposal 1-3a
Proposed Agreement:
For cell-specific configuration of frequency locations of SBFD subbands, down-select from the following options.
· 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.
· Option 2: Cell-specific frequency locations of SBFD subbands are configured according to a reference SCS configuration
· FFS how to determine the reference SCS configuration
· The reference starting PRB is the PRB determined by the reference SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.

	
	Company

	Support
	TCL, Sony, Sharp, Langbo, Tejas, LG, DOCOMO, QC, Ericsson, Nokia, NSB (with update), China Telecom

	Not support
	



	Company
	Comments

	TCL 
	We prefere option 2. 

	Sharp
	We prefer Option 1.

	Langbo
	Option 1 is preferred.

	Tejas
	We support option 2.

	LG
	We prefer Option 1. 
In the current specification, the frequency resource can be configured differently depending on the SCS supported by the cell. Therefore, it may not be available to accurately indicate and determine the frequency resources that constitute each subband within the actual carrier when instructing SBFD subband frequency resources based on a reference SCS.
When Option 1 is applied, the overlapping between DL and UL subbands would be avoided by the network.

	Nokia, NSB
	We think option 2 should be good considering the cell specific configuration except SCS based. 
While for the starting PRB, we think for cell-specific SBFD subband, to avoid overlap between UL subband and SSB/CORESET0 and to avoid impact to legacy UE e.g. RedCap UE, and to keep low overhead signaling, better as reference starting RB of SBFD subband is starting PRB of SSB or CORESET0.
For reference starting PRB, we propose it as “FFS” or to add options to be discussed, e.g.
· the reference starting PRB is the PRB determined by the SCS configuration and offsetToCarrier corresponding to this subcarrier spacing.
the reference starting PRB is cell specific PRB definition, e.g. starting PRB of SSB or CORESET0

	
	

	
	

	
	

	
	

	
	




4.2. TX/RX/measurement procedures
4.2. 
4.2.1. [Close] 1st round discussion
Proposal 2-1
Proposed Agreement:
For an assigned RBG that overlaps the subband boundary, only the PRBs within DL usable PRBs are considered to be allocated to PDSCH and only the PRBs within UL usable PRBs are considered to be allocated to PUSCH.
· 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.
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH

	
	Company

	Support
	Xiaomi, IDC,New H3C, Spreadtrum(RA type 0), Huawei, HiSilicon, OPPO, Tejas, Sony, TCL, DOCOMO, NEC (need more discussion on TBS determination), Google, Panasonic, Nokia, NSB, QC, Ericsson, CATT, Samsung, ETRI, ITRI

	Not support
	ZTE, LG



	Company
	Comments

	Xiaomi
	The second sub-bullet may need further clarification. What is the difference from the current TBS determination?

	IDC
	OK in principle. But, is the first subbullet also considering after a rate-matching behavior applied, where the rate-matching can remove some PRBs (fully outside DL usable PRBs)? So, if the first bullet means after rate-matching, we’re fine, and hope that it can be clarified. In relation to this rate-matching (removing outside the usable PRBs), the TBS determination enhancement should be supported as well, by clarifying the second bullet is referring to the available PRBs. Followings are the suggested revision:
· SBFD aware UE does not expect, after rate-matching around the usable PRBs being applied, 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.
· TBS is determined based on only the available PRBs considered to be allocated to PDSCH/PUSCH 

	New H3C
	 OK

	Spreadtrum
	The proposal can be limited for RA type 0 first. For RA type 1 scheduled by DCI X_2/3, RBG can also be possible, but due to discontiguous frequency resource, the RBG may be outside of DL usable PRBs. So:

For an assigned RBG of RA type 0 that overlaps the subband boundary, only the PRBs within DL usable PRBs are considered to be allocated to PDSCH and only the PRBs within UL usable PRBs are considered to be allocated to PUSCH.
· 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.
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH

	ZTE
	We may need to first clarify what is ‘rate matching’ in companies’ mind…

Based on companies’ inputs, it seems the majority view is to support rate matching for a PDSCH across subband boundary or across two subbands? If so, to our understanding, rate matching would not change the TBS determination procedure. Because rate matching is based on the allocated PRBs, which include the PRBs out side of usable PRBs.  However, the current proposal has changed the legacy TBS determination rule in some sense by redefining the allocated PRBs. 

	Tejas
	Further discussion is required on PUSCH allocation especially for the slot where both SBFD and Non-SBFD symbols are present.

	LG
	Regarding the first sub-bullet, in case of RA type 1, it seems difficult to assign only PRBs that are fully/partially included in the DL/UL usable PRB. Also, for PDSCH/PUCSH repetitions, it is not agreeable at this stage considering that the option is under discussion that PRBs are indicated based on non-SBFD symbols and allocated PRBs in SBFD symbols are determined by rate-matching on the RBs outside DL/UL usable PRBs.
For the second sub-bullet, could you elaborate the different of the proposal compared to the TBS determination part in Proposal 2-2?

	WILUS
	We support this proposal

	QC
	Support. We need to clarify that this is for Resource allocation Type 0. 

For frequency resource allocation Type 0 for PDSCH or PUSCH, when an assigned RBG that overlaps with the subband boundary, only the PRBs within DL usable PRBs are considered to be allocated to PDSCH and only the PRBs within UL usable PRBs are considered to be allocated to PUSCH

	
	



Proposal 2-2
Proposed Agreement:
Discuss and decide whether/which of the following enhancements on PDSCH resource allocation type 1 in SBFD symbols is supported.
· Only the assigned PRBs within DL usable PRBs are considered to be allocated to PDSCH.
· Existing RB indexing and VRB-to-PRB mapping are reused 
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH
· New RB indexing within DL usable PRBs only is introduced
· Existing VRB-to-PRB mapping is reused
· TBS is determined based on assigned PRBs 

	
	Company

	Support
	Xiaomi, IDC, New H3C, Spreadtrum, Tejas, TCL, NEC, LG, Google, WILUS, Panasonic, Nokia, NSB (with clarification/modification), QC, CATT, Samsung, ETRI, ITRI

	Not support
	ZTE



	Company
	Comments

	Moderator
	Many companies support enhancements on PDSCH RA type 1 for e.g. non-contiguous FDRA and flexible scheduling for interleaved VRB-to-PRB mapping.
The proposal intends to list the potential enhancements proposed by companies and supported by many companies. It is understood that there are other proposals which are not included here due to limited number of supporting companies.

	Xiaomi
	We support the first solution which is clear and less standardization effort. For the second sub-sub-bullet under first solution, it is  duplicated with previous proposed agreement.

	IDC
	We support the first solution, and the second subbullet under the first subbullet can be updated in the same way as above, by adding “only the available” in front of PRBs, for clarity

	Spreadtrum
	We support the first solution, which has little impact on specification.

	ZTE
	We support to apply rate matching for PDSCH across subbands, which means the TBS is still based on the allocated PRBs without excluding any PRBs, and rate matching around the available PRBs within the DL usable PRBs. In our view, this has the least spec impact. 

	Huawei, Hisilicon
	We support the first solution.

	OPPO
	Fine with the proposal and support the first solution with the IDC’s modifications for clarify.

	Sony
	OK with the proposal but I don’t think we need the sub-bullets, i.e. the proposal simply can be:
Discuss and decide whether/which of the following enhancements on PDSCH resource allocation type 1 in SBFD symbols is supported.
· Only the assigned PRBs within DL usable PRBs are considered to be allocated to PDSCH.
· Existing RB indexing and VRB-to-PRB mapping are reused 
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH
· New RB indexing within DL usable PRBs only is introduced
· Existing VRB-to-PRB mapping is reused
· TBS is determined based on assigned PRBs 



	TCL 
	We support both options in this proposal. 

	DOCOMO
	We support the first solution.
Maybe we can first decide the necessity of enhancement for PDSCH RA type 1. If non-contiguous resource allocation is desidered, PDSCH RA type 0 can be used. 

	NEC
	We should consider both solution-1 and 2 for further discussion. Although Solution-1 has lower specification complexity but the gNB scheduler implementation for Solution-1 is significantly more complex when we also consider the interleaved VRB to PRB mapping which makes it difficult for gNB to assign exact number of valid PRBs to the UE. Solution-2, gives more flexibility to scheduler by only considering the usable PRBs.
Also, this proposal is only applicable for PDSCH and hence PUSCH should be removed from the proposal. The change in wording is suggested as follows:

· Only the assigned PRBs within DL usable PRBs are considered to be allocated to PDSCH.
· Existing RB indexing and VRB-to-PRB mapping are reused 
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH


	Google
	Prefer the first solution for less spec impact

	Nokia, NSB
	One question for clarification: We think “New RB indexing within DL usable PRBs” should be “New PRB bundle indexing taking into account only RBs within DL usable PRBs”. In our view, changing the RB indexing itself is a big step while what we really need here is the PRB bundle indices, which can be decoupled from RB indices.

	QC
	We are okay for the discussion. However, we do have strong concerns on the second option for new PRB indexing. 

	Ericsson
	If we inspect the Section 7.3.1.6 Mapping from virtual to physical resource blocks in TS 38.211, specifically, interleaved VRB-to-PRB mapping is expressed in terms of resource block bundles, size of BWP, etc. If we consider the existing RB indexing, it is essential to modify interleaver for modified interleaver for VRB-to-PRB mapping such that SBFD-aware UE can identify the PRBs in UL subbands and guard bands are invalid and mask out the corresponding VRBs. Therefore, we would like to revise the proposal as

Discuss and decide whether/which of the following enhancements on PDSCH resource allocation type 1 in SBFD symbols is supported.
· Existing RB indexing within DL usable PRBs is reused with modified interleaver for VRB-to-PRB mapping.
· TBS is determined based on PRBs considered to be allocated to PDSCH/PUSCH
· New RB indexing within DL usable PRBs only is introduced with the existing VRB-to-PRB mapping.
· TBS is determined based on assigned PRBs 

 



Proposal 2-3 
Proposed Agreement:
For PUCCH repetitions across SBFD symbols and non-SBFD symbols, down-select from the following options. 
· Option 1: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. PUCCH repetitions in one symbol type is valid and PUCCH repetitions in the other symbol type is invalid
· FFS how to determine which symbol type is valid for PUCCH repetitions, e.g. the symbol type of the first PUCCH repetition, a predefined/indicated/configured symbol type etc.
· FFS additional conditions, e.g. if PUCCH repetition in SBFD symbols overlaps with  RBs outside UL usable PRBs
· Option 2: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. A PUCCH repetition overlapping with RBs outside UL usable PRBs in SBFD symbols is postponed
· Option 3: Separate PUCCH resources are determined for PUCCH repetitions in SBFD and non-SBFD symbols.
· Other options are not precluded

	
	Company

	Support
	Tejas, Sony (need clarification), TCL, NEC (support Option-3), WILUS, Nokia, NSB (support in principle, need clarifications/modifications), Ericsson, CATT, Samsung, ETRI, ITRI, Sharp

	Not support
	Xiaomi



	Company
	Comments

	Moderator
	This is a tentative proposal to list the potential solutions for FDRA enhancements for PUCCH repetition.

	Xiaomi
	We don’t support the main bullet. We don’t think down-selection is 100% percent needed. For example, a possible solution is that both option 1 and option 2 are supported which is determined by predined rule or gNB configuration. Considering each of them has some merits, we don’t support to make a downslection at this stage.

	Spreadtrum
	We support Option 1. The PUCCH repetitions are restricted to SBFD symbols only or non-SBFD symbols only.  For second FFS in Option 1, if PUCCH repetitions are restricted to SBFD symbols, PUCCH resource would not overlap with RBs outside UL usable PRBs. It can be guaranteed by gNB configuration.

	ZTE
	Suggest updating the main bullet as: 
‘For PUCCH repetitions 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, down-select from the following options.’
For the case across different symbol types in one slot, it should be separately discussed. 

	Huawei, Hisilicon
	We are open to study these options for PUCCH repetition. In our view, Option 1 and Option 2 is simpler for the perspective of gNB and UE implementation. While, Option 3 provides more flexibility for PUCCH repetition for the perspective of handling gNB-to-gNB CLI on SBFD symbols. We share the view that down-selection may not be necessary.

	OPPO
	Fine with the proposal and support option 2.

	Tejas
	We support the proposal. We prefer option 3

	Sony
	Option 1 and Option 2 look similar.  Both options suggest to drop a repetition if the allocation is not valid.

	DOCOMO
	We have a clarification question on the meaning of “invalid” in option 1. Does it imply the invalid PUCCH repetition dropped or postponed?

	LG
	If separate PUCCH resources are used for PUCCH repetitions in SBFD and non-SBFD symbols, combining between different repetitions may not be possible if polar code is applied. Thus, in our view, the same PUCCH resource can be applied for PUCCH repetitions in SBFD and non-SBFD symbols, but starting PRB of the PUCCH resource can be determined differently in SBFD and non-SBFD symbols.
In addition, depending on the UE’s capability or gNB situation, different options may be applied, so we don’t think it’s necessary to down select with only one option.

	Nokia, NSB
	For Option 1, it’s unclear to us why a repetition starting from UL subband of SBFD symbols cannot be repeated in the same resource in UL symbols? We do not get the motivation here, so we prefer to remove “e.g. the symbol type of the first PUCCH repetition, a predefined/indicated/configured symbol type” from the first FFS of Option 1. In contrast, if this invalidity in Option 1 is subject to some conditions, then that makes sense, for example, only short PUCCH format can be repeated in SBFD symbols to minimize the UL-DL collisions, so I prefer to also add the following in the second FFS of Option 1 “FFS additional conditions, e.g. if PUCCH repetition in SBFD symbols overlaps with RBs outside UL usable PRBs, if short or long PUCCH format is used, etc.”


	QC
	Few comments:
1. We could first discuss whether the same start-RB is applied for PUCCH repletion is both SBFD and non-SBFD symbols, and if different how it is determined. 
2. PUCCH repetition is based on available slot couting. This definition needs to be updated when a repetition occurs in SBFD symbols as the larificatio of frequency resources in SBFD should be taken into account. 
3. A PUCCH repetition is only for a single PUCCH resource. Alt 3 is a deviation for current L1 prcoedure. 


	Ericsson
	We are fine in general with the proposal and prtefer Option 3. Also, it is good to clarify that proposal is meant for SBFD and non-SBFD symbols across different slots.



Proposal 2-4 
Proposed Agreement:
For TboMS without repetition across SBFD symbols and non-SBFD symbols, down-select from the following options. 
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A TboMS transmission overlapping with RBs outside UL usable PRBs in SBFD symbols in a slot is postponed
· Other options are not precluded

	
	Company

	Support
	Xiaomi(with larification), H3C, Tejas, Sony, TCL, WILUS, QC, Ericsson, CATT

	Not support
	Nokia, NSB (need clarification), Samsung



	Company
	Comments

	Xiaomi
	For TboMS, same frequency resources are assigned in multiple available slots. The reason is gNB can better processing the segment of single TBs transmitted across these slots. We are not sure whether option 1 is possible or not. Maybe more justification is needed.
For option 2, we think there are two possibilities:
1) If FDRA for TboMS are confined within UL subband, it can be transmitted on both SBFD slot and non-SBFD slot.
2) If FDRA for TboMS is overlaps with UL subband boundary, it is transmitted only on non-SBFD slots which are available for UL transmission.
If the above are correct understanding, we are fine with the proposal.

	Spreadtrum
	Based on agreement in RAN1#112b-e, the folloing Option 1-2 should also be included in down-selected options.
· 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)

For Option 2 in Proposal 2-4, it can be revised as:
· Option 2: A TboMS transmission overlapping with RBs outside UL usable PRBs in SBFD symbols in a slot is postponed/dropped, depending on availabie slot configuration

	ZTE
	Similarly, it needs to clarify this is only for ‘across different slots’ case as commented for proposal 2-3. 

We prefer the intention of Option 1, but we’d like to clarify whether it allows that one RBG of TboMS in SBFD symbols is across the subband boundary? In our view, it should be allowed and the same handling is applied as a normal PUSCH. 
For Option 2, if only one RBG of TboMS in SBFD symbols is across the subband boundary, should the TboMS transmission is still postponed? 

	Huawei, Hisilicon
	In our view, separate FDRA configurations/indications for SBFD slots and non-SBFD slots and separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication which have been discussed for repetition case should also be considered.

	Tejas
	We support the proposal; we prefer option 1

	TCL 
	We prefer option 1, which is more aligned with separate FDRA for PDSCH in SBFD and non-SBFD symbols. 

	DOCOMO
	Our concern on option 1 is that the frequency resource after applying RB offset may still overlap with RB outside Ulsubband. 
We think the intention of option 1 is to have separate frequency resources for the two symbol types based on indication of one symbol type. We suggest to modify option 1 as following:
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type is determined based on the indicated/configured resource for the one symbol type with possible enhancements


	LG
	We preper to apply the same principle with PUSCH with repetitions.

	Nokia, NSB
	For Option 1, we would like to keep it open for the possibility that the RB offset(s) is determined. So, we would prefer to add “… and RB offset(s) configuration/indication/determination to determine…”
Let’s assume a TboMS transmission spanning two slots (slot#1 and slot#2), one is SBFD slot and one is UL slot. Does Option 2 means that “the whole TboMS transmission is postponed” to let’s say to be transmitted in slot#3 and slot#4 (assuming slot#4 is a UL slot for now)? Would this simply mean that: “if a resource allocated for TboMS in a slot overlaps with RBs outside UL usable PRBs in SBFD symbols, then the slot is not counted as available for TboMS”? Should we formulate Option 2 this way?



	QC
	TboMS across SBFD and non-SBFD slots was found to provide additional UL coverage as compared to TboMS in one symbol type. We support option 1 as it is simple and have similar design methodology as PUSCH or PUCCH repetition across SBFD and non-SBFD symbols. 

	Ericsson
	We are fine with the proposal and prefer Option 1. While determining the resources in the other symbol type, e..g, on the SBFD symbol, one can define the offset equals to  ( and  are the size of UL subband and guard-band in number of RBs, respectively. In VRB-to-PRB mapping, for a SBFD-aware UE, an RB with index smaller than the size of the first DL subband should be mapped to the first DL subband; an RB with index larger than the size of the first DL subband should be mapped to the second DL subband. This addressed the issues raised for Option 1.
Also, it is good to clarify that proposal is meant for SBFD and non-SBFD symbols across different slots.


	Samsung
	Do not support. 
It is not necessary to separately discuss TboMS and type-A PUSCH repetition since TboMS time domain resource is just determined from type-A PUSCH repetition time domain resource. Our view is to first discuss type-A/B PUSCH repetition across slots then reuse the same principle to TboMS.

	Sharp
	TboMS resource is determined based on available slot counting. Wording like “Postponing” lead to some confusion. We suggest the revision as follows.

For TboMS without repetition across SBFD symbols and non-SBFD symbols, down-select from the following options. 
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A TboMS transmission overlapping with RBs outside UL usable PRBs in SBFD symbols in a slot is not counted for available slotspostponed
· Other options are not precluded




Proposal 2-5 
Proposed Agreement:
For an SPS PDSCH configuration/a CG PUSCH configuration with reception/transmission occasions across SBFD symbols and non-SBFD symbols, down-select from the following options. 
· 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 to determine resource for the other symbol type
· Option 3: An SPS PDSCH/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid
· Other options are not precluded

	
	Company

	Support
	New H3C, Tejas, Sony, TCLc, NEC, LG, WILUS, Panasonic, Nokia, NSB, QC, CATT, Samsung, ETRI, ITRI, Sharp

	Not support
	Xiaomi



	Company
	Comments

	Xiaomi
	Similar comments as previous proposal, we don’t think down-selection is needed at this stage.
For option 1, we are not sure whether the separate resource configurations are legacy configuration or some enhancement is assumed.
For option 3, our understanding is that single configuration is assumed and if the configuration provides SPS/CG FDRA within SBFD subband, UE can receive/transmit the corresponding SPS PDSCH/CG PUSCH on SBFD symbol and non-SBFD symbol.
For option 2, it seems it is too restrictive. Another option is that only the number of overlapped RB reachs a certain threshold, the SPS PDSCH/CG PUSCH is invalid.

	Spreadtrum
	Same comments as proposal 2-4. The Option 1-2 should also be included in down-selected options.

	ZTE
	Similar to proposal 2-3, it needs to clarify this is only for ‘across different slots’ case. 

Similar to proposal 2-4, it’s better to clarify the partial RBG issue. 

	Huawei, Hisilicon
	Similar comment for 2-4.

	OPPO
	Fine with the proposal

	Tejas
	We support the proposal, Option 1 and option 2 should be included in down-selected options to enable flexibility and lower overhead.

	TCL 
	We prefere option 1, and generally fine with other options. 

	DOCOMO
	Similar comment as Proposal 2-4. 
Our concern on option 2 is that the frequency resource after applying RB offset may still overlap with RBs outside DL/UL usable PRBs. 
We think the intention of option 2 is to determine separate frequency resources for the two symbol types based on one indication. We suggest to modify option 2 as following:
Option 2: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type is determined based on the indicated/configured resource for the one symbol type with possible enhancements

	Ericsson
	 It is good to clarify that proposal is meant for SBFD and non-SBFD symbols across different slots.

	
	



Proposal 2-6 
Proposed Agreement:
For PDSCH/PUSCH repetitions across SBFD symbols and non-SBFD symbols without frequency hopping, down-select from the following options. 
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH repetition overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is postponed or dropped
· Option 3: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH repetition, if any, in SBFD symbols
· Other options are not precluded

	
	Company

	Support
	New H3C, Tejas, Sony, TCL (clarify option 1), NEC, WILUS, Nokia, NSB, CATT, Samsung, ETRI, ITRI, Sharp

	Not support
	



	Company
	Comments

	Xiaomi
	We don’t think down-selection is needed at this stage. For example, it is possible that both option 1 and option 2 are supported.

	Spreadtrum
	Same comments as proposal 2-4. The Option 1-2 should also be included in down-selected options.

	ZTE
	Similar comments as Proposal 2-5. 

	Huawei, Hisilicon
	Same with our replies for proposal 2-4.

	OPPO
	Fine with the proposal

	Tejas
	We support the proposal. We prefer option 1, but we are open to discuss other options further

	TCL 
	We generally support this proposal. However, we are not clear on option 1, does it means separate resources configuration/indication for PDSCH/PUSCH in SBFD symbols and non-SBFD symbols. If so, then we support option 1. 

	DOCOMO
	Similar comment as Proposal 2-4.
Our concern on option 1 is that the frequency resource after applying RB offset may still overlap with RBs outside DL/UL usable PRBs. 
We suggest to modify option1 as following:
Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type is determined based on the indicated/configured resource for the one symbol type with possible enhancements

	NEC
	We are open to discuss the given options

	LG
	We are ok with the options, but different options may be applied depending on the UE’s capability or gNB situation.
Also, one more option should be included that PDSCH/PUSCH repetitions in one symbol type is valid and PUCCH repetitions in the other symbol type is invalid.

	Panasonic
	From our perspective, different options can be used for PDSCH and PUSCH. For PUSCH, available slot counting can be used for PUSCH repetition type A. However, for PDSCH, the same functionality is not supported. Then, PDSCH and PUSCH can be separately considered.

	QC
	We should discuss PDSCH and PUSCH separately as they differe in terms of slot-couting prespective and also freq. hopping mechanmis. There is no freq. hopping for PDSCH reception while PUSCH repetition could be configured with or without inter-slot freq. hopping.

	Ericsson
	Similar comments as for Proposal 2-4.

	Sharp
	Similar comments as for TboMS. Postponing is unclear to us.


For PDSCH/PUSCH repetitions across SBFD symbols and non-SBFD symbols without frequency hopping, down-select from the following options. 
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH repetition overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is not counted for available slotspostponed or dropped
· Option 3: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH repetition, if any, in SBFD symbols
· Other options are not precluded




Proposal 2-7 
Proposed Agreement:
For multi-PDSCH/PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, down-select from the following options. 
· Option 1: Single resource indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is dropped
· Option 3: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH, if any, in SBFD symbols
· Option 4: Avoid by gNB scheduling
· Other options are not precluded

	
	Company

	Support
	New H3C, Sony, NEC, LG, WILUS, Nokia, NSB, CATT, Samsung, ETRI, Sharp

	Not support
	



	Company
	Comments

	Xiaomi
	Down-selection is not needed.

	Spreadtrum
	Same comments as proposal 2-4. The Option 1-2 should also be included in down-selected options.

	ZTE
	Similar comments as Proposal 2-5. 

	Huawei, HiSilicon
	Same with our replies for proposal 2-4.

	OPPO
	Fine with the proposal

	Tejas
	We support the proposal. We prefer option 1, but we are open to discuss other options further

	TCL
	Similar comments as proposal 2-6. 

	DOCOMO
	Similar comment as Proposal 2-4.
Our concern on option 1 is that the frequency resource after applying RB offset may still overlap with RBs outside DL/UL usable PRBs. 
We suggest to modify option1 as following:
· Option 1: Single resource indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type is determined based on the indicated/configured resource for the one symbol type with possible enhancements


	QC
	Another option of different FDRAs could be added

	Ericsson
	For Option 1, similar comments mentioned in Proposal 2-4 are considerd.



Proposal 2-8 
Proposed Conclusion:
Study the necessity, feasibility and enhancements to support separate SRS resource sets and separate power control and/or spatial relation for PUCCH and PUSCH in SBFD and non-SBFD symbols, including repetition and non-repetition, using Rel-17 multi-TRP PUCCH/PUSCH repetition schemes as starting point.

	
	Company

	Support
	Xiaomi, IDC,New H3C, Huawei, HiSilicon, Tejas, Sony, TCL, DOCOMO, NEC, WILUS, Nokia, NSB, Ericsson, CATT, Samsung, ETRI, Sharp

	Not support
	



	Company
	Comments

	Spreadtrum
	Separate UL power control and/or spatial relation for PUCCH and PUSCH in SBFD and non-SBFD symbols needs some outcome from 9.3.3 since one reason for the improvement comes from the CLI handling.
Another reason to support separate power control and/or spatial relation is due to different gNB RX antenna configuration for SBFD symbols and non-SBFD symbols. It should be clarified which antenna configuration needs sepearte UL power control on SBFD and non-SNFD symbols. Although the gNB may use different antenna/panels in SBFD symbols and non-SBFD symbols, the antenna configuration is different, the beam does not differ too much, unlike mTRP which are located far away.
In addition, there is no simulation results to evaluate whether it has enough gain when separate power control separate spatial relation are applied for SBFD symbols and non-SBFD symbols.

	ZTE
	Give we anyway need further investigation, we suggest deleting the following sentence.  
‘using Rel-17 multi-TRP PUCCH/PUSCH repetition schemes as starting point’

	OPPO
	Since we need to further study the necessity and feasibility for the separate configurations for SRS, PUCCH and PUSCH, we do not know why PUCCH/PUSCH resources as well as frequency hopping parameters are excluded? And we share similar view with ZTE to delete the last sentence. 

	DOCOMO
	Fine to study the issue.

	QC
	Maybe we could split the discussion into two parts. One part for different SRS resource set configuration and the other part for PUCCH/PUSCH repletion 

	Ericsson
	We are in general fine to study the aspects mentioned in Proposal.



4.2.2. [Open] 2nd round discussion
Proposal 2-2b [Close]
Proposed Agreement:
For frequency resource allocation Type 1 for PDSCH by DCI based scheduling without repetition, discuss and decide whether/which of the following enhancements is supported.
· Option 1: Only the assigned PRBs within DL usable PRBs are considered to be valid for PDSCH. Assigned PRBs that fall outside DL subbands are considered to be invalid and should not be used for PDSCH resource mapping.
· Existing RB indexing and VRB-to-PRB mapping are reused 
· Option 2: New RB indexing/PRB bundle indexing within DL usable PRBs only is introduced.
· Existing VRB-to-PRB mapping is reused

	
	Company

	Support
	CEWiT

	Not support
	



	Company
	Comments

	TCL 
	The assigned PRBs within DL usable PRBs can be applied to both DCI based PDSCH or SPS PDSCH. Therefore we suggest not to restrict this proposal to only DCI based scheduling. 

	IDC
	OK in principle, but a clarification is needed on whether Option 1 means the rate-matching operation in terms of the valid/invalid condition.



Proposal 2-2c
Proposed Agreement:
For frequency resource allocation Type 1 for PDSCH in a single slot schedulued at least by DCI format in USS, discuss and decide whether/which of the following enhancements is supported.
· Option 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
· FFS: whether the number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only or based on assigned PRBs
· FFS DMRS generation and 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
· 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

	
	Company

	Support
	IDC, Sony, Sharp, Langbo, Tejas,New H3C, LG, DOCOMO, QC, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	IDC
	The proposal is now clearer than before, and we support Option 1.

	Sharp
	We support the proposal in principle. However, we don’t think we should make DMRS generation open. We have already agreed no change on CSI-RS sequence. We should follow the way in the study item discussion.

	Tejas
	Support Option 2.

	QC
	For frequency domain resource allocation Type 1, ….

	Ericsson 
	We do not agree to the proposal in its current form due to the way it is structured. Having Option 1 with FFS does not allow to analyze different options in a fair manner. It is in that case good to split Option 1 into two options respectively TBS options listed in the first FFS of Option 1. We believe that Option 1-1 and Option 1-2 listed in the revised proposal below are fundamentally different in terms of the performance and tradeoff. Option 1-2 suffers the negative performance due to mismatch between the effective code rate and code rate indicated in DCI.
Also, we would like to have a clarification for the method of modification for VRB-to-PRB interleaver in Option 3 before going for the downselection.

Proposal 2-2c (revised)
Proposed Agreement:
For frequency domain resource allocation Type 1 for PDSCH in a single slot schedulued at least by DCI format in USS, discuss and decide whether/which of the following enhancements 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
· FFS: whether the The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only or based on assigned PRBs
· FFS DMRS generation and 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
· FFS: whether the The number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only or based on assigned PRBs
· FFS DMRS generation and 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
· 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


	China Telecom
	New RB indexing can be applied to both interleaved and non-interleaved VRB-to-PRB mapping. If only new PRB bundle indexing for option 2, how to slove the issue for non-interleaved VRB-to-PRB mapping?  For non-interleaved VRB-to-PRB mapping, there is no PRB bundle defined. 
Any way, we support the proposal for further discussion.

	Moderator
	Based on the comments above, the proposal is updated as below. The main change is to split Option 1 into Option 1-1 and Option 1-2 based on different approaches for TBS determination.
Proposed Agreement:
For frequency domain resource allocation Type 1 for PDSCH in a single slot schedulued at least by DCI format in USS, discuss and decide whether/which of the following enhancements is supported.
· Option 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
· FFS: whether the number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only or based on assigned PRBs
· FFS DMRS generation and mapping 
· Option 1-1: the number of PRBs for TBS determination is based on the assigned PRBs within DL usable PRBs only
· Option 1-2: the number of PRBs for TBS determination is based on the assigned PRBs
· 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
· 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


	
	

	
	

	
	

	
	




Proposal 2-3a [Close]
Proposed Agreement:
For PUCCH repetitions across SBFD symbols and non-SBFD symbols, where each repetition has either all SBFD or all non-SBFD symbols, down-select from discuss and decide whether/which of the following options is supported. 
· Option 1: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. PUCCH repetitions in one symbol type is valid and PUCCH repetitions in the other symbol type is invalid
· FFS how to determine which symbol type is valid for PUCCH repetitions, e.g. the symbol type of the first PUCCH repetition, a predefined/indicated/configured symbol type etc.
· FFS additional conditions, e.g. if PUCCH repetition in SBFD symbols overlaps with  RBs outside UL usable PRBs
· FFS whether the invalid PUCCH repetition is counted or not in available slot counting
· Option 2: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. A PUCCH repetition overlapping with RBs outside UL usable PRBs in SBFD symbols is postponed
· Option 3: Separate PUCCH resources are determined for PUCCH repetitions in SBFD and non-SBFD symbols.
· Other options are not precluded

	
	Company

	Support
	TCL, CEWiT

	Not support
	



	Company
	Comments

	CEWiT
	Agree with the proposal in general. A question for clarification for option 3: Does it cover separate PUCCH resources can be dertermined explicitly and implicitly?



Proposal 2-3b
Proposed Agreement:
For PUCCH repetitions without FH across SBFD symbols and non-SBFD symbols in different slots, where each repetition has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: PUCCH repetitions in one symbol type is valid and PUCCH repetitions in the other symbol type is invalid regardless of whether or not the PUCCH resource overlaps with PRBs outside UL usable PRBs in SBFD symbols
· PUCCH available slot counting only counts valid PUCCH repetitions
· FFS how to determine which symbol type is valid for PUCCH repetitions, e.g. the symbol type of the first PUCCH repetition, a predefined/indicated/configured symbol type etc.
· Option 2: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. A PUCCH repetition overlapping with PRBs outside UL usable PRBs in SBFD symbols is postponed
· PUCCH available slot counting in SBFD symbols only counts PUCCH repetitions with PRBs entirely within UL usable PRBs
· FFS how to determine PUCCH resource
· Option 3: 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 4: Separate PUCCH resources are configured for PUCCH repetitions in SBFD and non-SBFD symbols.
· FFS applicability based on PUCCH format/number of symbols of PUCCH
· Other options are not precluded

	
	Company

	Support
	IDC, Sony, Sharp, Langbo,New H3C, LG, DOCOMO, QC, Nokia, NSB (with modifications), China Telecom

	Not support
	



	Company
	Comments

	IDC
	We support Option 3 of the proposal.

	Teajs
	We prefer option 4.

	LG
	We propose to include the option 
· Option 5: Same PUCCH resource with separate starting PRB configuration for SBFD and non-SBFD symbol is applied. 
This option can reduce RAN1 specification impact, while ensure the same amount of PUCCH PRB allocation for SBFD and non-SBFD symbols.
If separate PUCCH resources are used for PUCCH repetitions in SBFD and non-SBFD symbols, the amount of PRBs of two PUCCH resources may be different. In this case, combining between different repetitions is not available when polar code is applied. Thus, Option 3 seems not approapriate option.

In addition, different options can be applied depending on the UE’s capability or gNB situation in our view.

	QC
	Suggest some editorial changes for option 3

Option 3: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols with 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.
· PUCCH available slot counting in SBFD symbols only counts PUCCH repetitions with PRBs entirely within UL usable PRBs
· FFS how to determine PUCCH resource



	Ericsson
	We prefer to cover the case of PUCCH repetitions with frequency hopping also in the same proposal. 

	Nokia/NSB
	We would like to clarify the intention of the last FFS is to restrict that: a SBFD slot is counted as available for PUCCH repetition only if the configured PUCCH length is sufficiently small, so that it would not block the whole SBFD slot (i.e., it can still give a few symbols for DL transmissions in the slot).
We propose the following wording changes to the last FFS to further clarify it:
“FFS applicability whether to count a SBFD slot as available for PUCCH repetitions based on PUCCH format length/number of symbols of PUCCH to avoid blocking DL transmissions”.
”

	Moderator
	The proposal is updated based on the above comments.
Proposed Agreement:
For PUCCH repetitions without FH across SBFD symbols and non-SBFD symbols in different slots, where each repetition has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: PUCCH repetitions in one symbol type is valid and PUCCH repetitions in the other symbol type is invalid regardless of whether or not the PUCCH resource overlaps with PRBs outside UL usable PRBs in SBFD symbols
· PUCCH available slot counting only counts valid PUCCH repetitions
· FFS how to determine which symbol type is valid for PUCCH repetitions, e.g. the symbol type of the first PUCCH repetition, a predefined/indicated/configured symbol type etc.
· Option 2: Same PUCCH resource is determined for PUCCH repetitions across SBFD and non-SBFD symbols. A PUCCH repetition overlapping with PRBs outside UL usable PRBs in SBFD symbols is postponed
· PUCCH available slot counting in SBFD symbols only counts PUCCH repetitions with PRBs entirely within UL usable PRBs
· FFS how to determine PUCCH resource
· Option 3: PUCCH resources for PUCCH repetitions across SBFD and non-SBFD symbols are determined based on 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
· PUCCH available slot counting in SBFD symbols only counts PUCCH repetitions with PRBs entirely within UL usable PRBs
· FFS how to determine PUCCH resource
· Option 4: PUCCH resources for PUCCH repetitions across SBFD and non-SBFD symbols are determined based on separate starting PRB configurations for SBFD and non-SBFD symbols
· Option 5: Separate PUCCH resources are configured for PUCCH repetitions in SBFD and non-SBFD symbols.
· FFS applicability whether to count a SBFD slot as available for PUCCH repetitions based on PUCCH format length/number of symbols of PUCCH to avoid blocking DL transmissions
· Other options are not precluded


	
	

	
	

	
	

	
	




Proposal 2-4a [close]
Proposed Agreement:
For TBoMS without repetition 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, down-select from discuss and decide whether/which of the following options is supported. 
· Option 1: 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 
· FFS additional conditions, e.g. if FDRA of TBoMS in SBFD symbols overlaps with RBs outside UL usable PRBs
· Option 2: A TboMS transmission overlapping with RBs outside UL usable PRBs in SBFD symbols in a slot is postponed or dropped
· Option 3: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots and separate frequency resources determined for SBFD slots and non-SBFD slots based on single FDRA configuration/indication
· Other options are not precluded

	
	Company

	Support
	TCL, CEWiT

	Not support
	



	Company
	Comments

	TCL 
	Support. 



Proposal 2-4b
Proposed Agreement:
For TBoMS without repetition 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 options is supported. 
· Option 1: 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 
· FFS additional conditions, e.g. if FDRA of TBoMS in SBFD symbols overlaps with RBs outside UL usable PRBs
· Option 2: Single FDRA for both symbols types. TBoMS available slot counting in SBFD symbols only counts PUSCH transmission within a slot with PRBs entirely within UL usable PRBs.
· Option 3: Separate FDRA configurations/indications for SBFD slots and non-SBFD slots 
· [Option 4: Only the assigned PRBs within UL usable PRBs are considered to be valid]
· Other options are not precluded

	
	Company

	Support
	Sony, Sharp, Langbo,New H3C, QC, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	Sony
	Since Option 4 is an option, do we need the square brackets?

	Sharp
	We suggest removing Option 4.

	Tejas
	We prefer Option 1.

	LG
	We don’t think it is necessary to apply separate solution for TBoMS and PUSCH rep type A.
We prefer to adopt the unified solution with PUSCH rep type A and TBoMS.

	DOCOMO
	Generally fine to list possible options. Not sure about the intention/reason of the bracket in option 4.

	IDC
	Support, and we prefer Option 1.

	Ericsson
	PUSCH TBoMS has similarity in terms of PUSCH repetitions with respect to procedure, except TBS determination, it would be logical to have the discussion of PUSCH TBoMS along with the PUSCH repetition. 

	China Telecom
	Can we remove square brackets for Option 4?

	
	

	
	

	
	



Proposal 2-5a [close]
Proposed Agreement:
For an SPS PDSCH configuration/a CG PUSCH configuration with reception/transmission occasions across SBFD symbols and non-SBFD symbols, where each reception/transmission occasion has either all SBFD or all non-SBFD symbols,  down-select from discuss and decide whether/which of the following options is 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: An SPS PDSCH/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid
· Other options are not precluded

	
	Company

	Support
	CEWiT

	Not support
	



	Company
	Comments

	TCL 
	Option 1 and Option 2 are two alternative solutions for resources configuration in SBFD and non-SBFD symbols. While option 3, discusses reception/transmission occasion overlapping in fruequency domain. 
In our view, option 3 is not aligned with the proposal and the first two options. We suggest to discuss option 3 seperately. 

	CEWiT
	We are fine with the proposal. In our view, option 3 should also be included here since it suggests that if single resource configuration is provided for non-SBFD symbols, and the same resource configuration is applied to SBFD symbols, then SPS PDSCH/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid. Hopefully, this is the understanding.



Proposal 2-5b 
Proposed Agreement:
For an SPS PDSCH configuration/a CG PUSCH configuration with reception/transmission occasions across SBFD symbols and non-SBFD symbols without repetition, where each reception/transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: Separate resource configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH and SPS PDSCH
· 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/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid
· Option 4: Only SPS PDSCH/CG PUSCH reception/transmission occasion in one symbol type is valid and SPS PDSCH/CG PUSCH reception/transmission occasion in the other symbol type is invalid 
· Option 5: Legacy resource configuration/indication is reused. Only the assigned PRBs within UL usable PRBs are considered to be valid for CG PUSCH and only the assigned PRBs within DL usable PRBs are considered to be valid for SPS PDSCH
· Other options are not precluded

	
	Company

	Support
	Sony, Sharp, Langbo, Tejas,New H3C, DOCOMO, QC, IDC, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	Tejas
	We support the proposal, both Option 1 and option 2 should be included in down-selected options to enable flexibility and lower overhead.

	LG
	We think different options may be applied depending on the UE’s capability or gNB situation. 

We have a clarification question on Option 5. In this option, the assigned PRBs within UL usable PRBs are determined as valid only in SBFD symbols? Or, the assigned PRBs within UL usable PRBs are used both of SBFD and non-SBFD symbols? 

	QC
	Just to clarify that resource configuration in option-1 refer to the whole SPS or CG-configuration not only the FDRA resource configuration. 

	IDC
	In our opinion, Option 2 and Option 3 can be further considered for downselection. Option 4 is not preferred as this will lose too much Tx/Rx opportunity unnecessarily.   

	Ericsson
	As indicated in the response to Proposal 2-6b, we would like to reiterate to separate the discussion of SPS PDSCH and CG PUSCH into separate proposals. At this point, it is unclear to us how each option listed in this Proposal 2-5b maps to the options in Proposal 2-2c.

	Moderator
	The proposal is split into two for SPS PDSCH and CG PUSCH respectively.
Proposed Agreement:
For an SPS PDSCH configuration/a CG PUSCH configuration with reception/transmission occasions across SBFD symbols and non-SBFD symbols without repetition, where each reception/transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: Separate resource allocations configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH and SPS PDSCH
· 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/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid
· Option 4: Only SPS PDSCH/CG PUSCH reception/transmission occasion in one symbol type is valid and SPS PDSCH/CG PUSCH reception/transmission occasion in the other symbol type is invalid 
· Option 5: Legacy resource configuration/indication is reused. Only the assigned PRBs within UL usable PRBs are considered to be valid for CG PUSCH and only the assigned PRBs within DL usable PRBs are considered to be valid for SPS PDSCH
· Other options are not precluded


Proposed Agreement:
For an SPS PDSCH configuration/a CG PUSCH configuration with reception/transmission occasions across SBFD symbols and non-SBFD symbols without repetition, where each reception/transmission occasion has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: Separate resource configurations for SBFD symbols and non-SBFD symbols
· FFS type 2 CG PUSCH and SPS PDSCH
· 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/CG PUSCH reception/transmission occasion overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is invalid
· Option 4: Only SPS PDSCH/CG PUSCH reception/transmission occasion in one symbol type is valid and SPS PDSCH/CG PUSCH reception/transmission occasion in the other symbol type is invalid 
· Option 5: Legacy resource configuration/indication is reused. Only the assigned PRBs within UL usable PRBs are considered to be valid for CG PUSCH and only the assigned PRBs within DL usable PRBs are considered to be valid for SPS PDSCH
· Other options are not precluded



	
	

	
	

	
	

	
	

	
	



Proposal 2-6a [close]
Proposed Agreement:
For PDSCH/PUSCH repetitions across SBFD symbols and non-SBFD symbols without frequency hopping, where each repetition has either all SBFD or all non-SBFD symbols, down-select from discuss and decide whether/which of the following options is supported. 
· Option 1: Single resource configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH repetition overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is postponed or dropped
· Option 3: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH repetition, if any, in SBFD symbols
· Other options are not precluded
· Different options can be applied to PDSCH repetition and PUSCH repetition respectively.

	
	Company

	Support
	CEWiT

	Not support
	



	Company
	Comments

	TCL 
	Similar to proposal 2-5a, option 2 and option 3 are alternative solutions while option is related to resource configuration. We suggest to discuss option 1 separately. 

	CEWiT
	Question for clarification: Are option 2 and 3 applicable when the same resource configuration provided for non-SBFD symbols followed for the SBFD symbols?



Proposal 2-6b 
Proposed Agreement:
For PDSCH/PUSCH repetitions across SBFD symbols and non-SBFD symbols in different slots without frequency hopping, where each repetition has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH repetition overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is postponed or dropped
· Option 3: PRBs outside DL/UL usable PRBs in SBFD symbols are not valid for a PDSCH/PUSCH repetition 
· Other options are not precluded
· Different options can be applied to PDSCH repetition and PUSCH repetition respectively.

	
	Company

	Support
	Sharp, Langbo, Tejas,New H3C, DOCOMO (clarification on PUSCH repetition type A), IDC, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	Sony
	For Option 2, when does the UE decides to postpone and when does it decides to drop?

	Langbo
	Same question as Sony. Does Option 2 actually include two solutions, i.e., postpone or drop?

	Tejas
	We support the proposal. We prefer option 1.

	LG
	We propose to include the following option.
· Option 4: A PDSCH/PUSCH reception/transmission can be restricted to SBFD symbols or non-SBFD symbols regardless of overlapping between allocated PRBs and outside of DL/UL usable PRBs. 
Also, different options may be applied depending on the UE’s capability or gNB situation.

We have the similar question with Proposal 2-5b on Option 3. In this option, is it the correct understanding that valid PRB resource are diffent for SBFD symbols and non-SBFD symbols?

	DOCOMO
	Can we clarify that the “PUSCH repetitions” in this proposal is for PUSCH repetition type A?

	QC
	A missing option is PDSCH rate machthing. 
· Option4: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH repetition, if any, in SBFD symbols
· 
If the intenion of option 3 is rate-matching or puncturing, then we should further clarify. 




	IDC
	We support Option 1.

	Ericsson
	While we believe that it is necessary to have a unified solution for PDSCH single-slot and multi-slot scheduling, including repetitions, it is at least starightforward to use the same terminology in the options put forward across the proposals for PDSCH single-slot, PDSCH repetitions and multi-slot scheduling. Additionally, it is logical to separate the discussion of uplink and downlink physical channels, i.e., PDSCH and PUSCH. At this point, it is unclear to us how each option listed in this Proposal 2-6b maps to the options in Proposal 2-2c.
Otherwise, it may lead to framgmented solutions, increasing implementation complexity and altogether making the feature less attractive.


	
	

	
	

	
	



Proposal 2-7a [close]
Proposed Agreement:
For multi-PDSCH/PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PDSCH/PUSCH within a slot has either all SBFD or all non-SBFD symbols, down-select from discuss and decide whether/which of the following options is supported. 
· Option 1: Single resource indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is dropped
· Option 3: Perform rate matching or puncturing on the RBs outside DL/UL usable PRBs for a PDSCH/PUSCH, if any, in SBFD symbols
· Option 4: Avoid by gNB scheduling
· Other options are not precluded

	
	Company

	Support
	CEWiT

	Not support
	



	Company
	Comments

	TCL 
	Similar to proposal 2-6a, option 2 and option 3 are alternative solutions while option is related to resource configuration. We suggest to discuss option 1 separately. 

	CEWiT
	Same comment as before for option 2 and 3



Proposal 2-7b 
Proposed Agreement:
For multi-PDSCH/PUSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols in different slots, where each PDSCH/PUSCH within a slot has either all SBFD or all non-SBFD symbols, discuss and decide whether/which of the following options is supported. 
· Option 1: Single FDRA indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication to determine resource for the other symbol type 
· Option 2: A PDSCH/PUSCH overlapping with RBs outside DL/UL usable PRBs in SBFD symbols is dropped
· Option 3: PRBs outside DL/UL usable PRBs in SBFD symbols are not valid for a PDSCH/PUSCH in a slot
· Option 4: Separate FDRA indications for SBFD symbols and non-SBFD symbols
· Option 5: Avoid by gNB scheduling
· Other options are not precluded

	
	Company

	Support
	Sony, Sharp, Langbo, Tejas,New H3C, LG, DOCOMO, QC, IDC, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	Tejas
	We support the proposal. We prefer option 1.

	LG
	We have the similar question with Proposal 2-6b on Option 3. 

	QC
	What is the difference between option 3 and option 4? For example, If the scheduled PUSCH occasions is invalid, then it should be dropped. 
Additinaly option is singe FDRA for multiple PDSCHs and PDSCH in SBFD symbols is rate-matched if some of the resources are outside the DL usable PRB.

· Option6: Perform rate matching or puncturing on the RBs of the PDSCH/PUSCH outside DL/UL usable PRBs, if any, in SBFD symbols


	IDC
	We support Option 1.

	Ericsson 
	Similar comments as that of Proposal 2-6b.

	
	

	
	

	
	

	
	

	
	

	
	



Proposal 2-8a 
Proposed Conclusion:
Study the necessity, feasibility and enhancements to support separate SRS resource sets and separate power control and/or spatial relation for 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.

	
	Company

	Support
	Sony, Sharp, Langbo, Tejas,New H3C, LG, DOCOMO, QC, IDC, Ericsson, Nokia, NSB, China Telecom

	Not support
	



	Company
	Comments

	Tejas
	We support the feasibility study.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



4.3. Collision handling
4.3. 
4.3.1. [Open] 1st/2nd round discussion
Proposal 3-1
Proposed Agreement:
For SBFD-aware UE transmission and reception in an SBFD symbol, down-select from the following alternatives to determine link direction, i.e. whether to transmit or to receive, in the SBFD symbol.
· Alt A (Option 1 in RAN1#116): 
· UE determines to transmit or receive based on configured/scheduled transmissions/receptions and collision handling (if any).
· This does not preclude link direction indication from gNB for handling some collision cases
· Alt B (Option 1 + Option 2 in RAN1#116): 
· If link direction is indicated by gNB explicitly, UE determines to transmit or receive according to the link direction indication. Transmissions/receptions with different link direction from the link direction indicated by gNB are cancelled.
· Otherwise if link direction is not indicated by gNB explicitly, UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).

	
	Company

	Support
	Xiaomi,New H3C,Spreadtrum, Tejas, Sony, TCL, NEC (modification in Alt B), LG, WILUS, Panasonic, CATT, ETRI, ITRI, Sharp, Langbo, MediaTek

	Not support
	Nokia, NSB, Ericsson



	Company
	Comments

	Moderator
	The proposal intends to narrow down the alternatives for link direction determination based on the agreement made in the last meeting.
	Agreement
For SBFD-aware UE transmission and reception in an SBFD symbol, consider the following options to determine link direction, i.e. whether to transmit or to receive in the SBFD symbol. 
· Option 1: UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).
· Option 2: link direction is indicated by gNB explicitly.
Other options are not precluded. 




	Xiaomi
	Our preference is option 1.

	Spreadtrum
	We support Option 1 and Option 2 for further study.

	ZTE
	Prefer Option 1.

Given the following is added for option 1, it is sufficient to start with option 1. 
· ‘This does not preclude link direction indication from gNB for handling some collision cases’


	Huawei, Hisilicon
	We prefer Alt A.  The benefits of additionally supporting Option 2 is not clear to us.

	OPPO
	We share similar view with ZTE and prefer to go with Alt A (Option 1 in RAN1#116). For -Alt B (Option 1 + Option 2 in RAN1#116), collision handling based on configured/scheduled transmissions/receptions needs to be specified anyway, so we can first agree Alt A and if the benefits and necessaity of link direction indication is justified, we can additionally work on it.

	Tejas
	We support alternate Alt B

	DOCOMO
	Fine to down-select between the two options. One comment on the first bullet under Alt B is that gNB can avoid scheduling transmission/reception with link direction from the link direction indicated by gNB. Therefore, we suggest following updates:
· Alt B (Option 1 + Option 2 in RAN1#116): 
· If link direction is indicated by gNB explicitly, UE determines to transmit or receive according to the link direction indication. Transmissions/receptions with different link direction from the link direction indicated by gNB are cancelled/avoided.
· Otherwise if link direction is not indicated by gNB explicitly, UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).


	NEC
	We are okay to discuss the given options. However, we need further discussion on how Alt-B will work. From our perspective, another alternative (as compared to the indicated Alt-2 procedure) can be possible that UE determines the link direction/collision handling initially based on pre-defined rules (e.g. prioritizing dynamic Tx/Rx over configured Tx/Rx), but for certain cases where pre-defined rules are not sufficient (e.g. configured Tx vs configured Rx) we can use the gNB link direction indication. Bpth alternatives should be discussed.

	LG
	We are ok to discuss Option 1 and Option 2.

	Google
	Prefer Alt A, we don’t see benefits from Option 2.

	Panasonic
	Our preference is Alt A.

	Nokia, NSB
	It is not clear for Alt A how to do with gNB direct indication. Thus if down select to Alt A, it is not clear.

	QC
	Option 1 should be baseline. Then, we can discuss option-2 for other low complexity UE implementation.

	Ericsson
	In our opinion, this proposal only marginally advances the topic. We should agree on one of the options instead. We support Alt. A/Option 1.

	Samsung
	Alt B makes UE behaviors and specification complicated. Alt A/Option 1 is preferred

	Langbo
	Alt A (or originally Option 1) is preferred.

	MediaTek
	We support alternate Alt B. When the UE is configured with link-direction, many collision handling scenarios can be simplified, and the UE doesn’t need to perform collisions checks. 

	China Telecom
	What is the intention for the sub-bullet “This does not preclude link direction indication from gNB for handling some colli-sion cases” in Alt A? Is the intention for certain cases where pre-defined rules are not sufficient (e.g. configured Tx vs configured Rx) we can use the gNB link direction indication as NEC’s another alternative?



Proposal 3-2
Proposed Agreement:
For collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware Ues, reuse the existing collision handling principles and timeline in NR for operation on a single carrier /single cell in unpaired spectrum.

Proposal 3-2a [2nd round]
Proposed Agreement:
For collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware Ues, reuse the existing collision handling principles and timeline in NR for operation on a single carrier /single cell in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.

	
	Company

	Support
	Spreadtrum, ZTE, Huawei, HiSilicon, OPPO, Tejas, Sony, TCL, DOCOMO, NEC, LG, WILUS, Panasonic, Nokia, NSB, QC, Ericsson, CATT, ITRI, Sharp, CEWiT, Langbo,New H3C, China Telecom, Samsung (with update)

	Not support
	Xiaomi



	Company
	Comments

	Moderator
	Majority companies support to prioritize dynamically scheduled transmissions/receptions over semi-static transmissions/receptions, which is also inline with the current principles.
The same applies to Rel-17 HD-FDD RedCap Ues.
	Agreements: (RAN1#104bis-e)
· For Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum. 
· FFS whether the timeline is extended to include the RX/TX switching time for HD-FDD
[…]

Agreements: (RAN1#106bis-e)
· For Case 1, the existing timeline in Rel-15/16 NR for operation on a single carrier /single cell in unpaired spectrum is reused for HD-FDD




	Xiaomi
	We need to consider that the DG DL and Semi-static UL may have different priority. For example, if CG UL carries URLLC data while DG DL carries eMBB data, CG UL should be prioritized.

	Spreadtrum
	Legacy rules applies, since there is no different for SBFD symbol and flexble symbol, considering UL/DL collision.

	Tejas
	We support the proposal.

	QC
	Support. It is good to spell-out the current rule (cancel UL transmission if cancellation timeline is met)

	Sony
	Fine with the additional text.

	Samsung
	One thing we need to clarify is whether the baseline is Rel-15 flexible symbol or Rel-17 HD-FDD RedCap UEs. We prefer Rel-15 as baseline and suggest the following update.

For collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware UeEs, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier /single cell in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.


	
	

	
	



Proposal 3-3
Proposed Agreement:
For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware Ues, reuse the existing collision handling principles in NR for operation on a single carrier /single cell in unpaired spectrum.
· The semi-statically configured DL reception may include PDCCH [(excluding ULCI)], SPS PDSCH, CSI-RS or PRS. 
· [FFS on PDCCH carrying ULCI, including whether or not it is supported by SBFD-aware Ues]
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order

	
	Company

	Support
	Spreadtrum, ZTE, Huawei, HiSilicon, OPPO, Tejas, Sony, TCL, DOCOMO, NEC, Google, WILUS, Panasonic, QC, Ericsson, CATT, ITRI, Sharp,Langbo,New H3C

	Not support
	Xiaomi, Nokia, NSB (clarification needed)



Do you prefer to remove the ULCI part highlighted in grey?
	
	Company

	Yes
	Spreadtrum, ZTE, Huawei, HiSilicon, OPPO, DOCOMO, LG, Ericsson,New H3C

	No
	Tejas ( We will like to keep the FFS), WILUS (keep the FFS), Nokia, NSB



	Company
	Comments

	Moderator
	Majority companies support to prioritize dynamically scheduled transmissions/receptions over semi-static transmissions/receptions, which is also inline with the current principles.
The same applies to Rel-17 HD-FDD RedCap Ues.
Note that the proposal includes PRACH transmission triggered by PDCCH order. So collision case 6 does not cover the same scenario.
Regarding ULCI, the UE processing time requirement is based on Rel-15 UE cap#2 which is the more stringent one. This is the main reason that HD-FDD RedCap Ues do not support ULCI. Companies are welcome to share your view whether remove the ULCI part highlighted in grey in the proposal? Note that if it is removed, it does not imply that SBFD aware Ues are mandated to support ULCI or enhancements for ULCI are supported for SBFD aware UE, e.g. to include DL symbols in the reference time region. 
	Agreements: (RAN1#104bis-e)
[…]
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), reuse the existing collision handling principles in Rel-15/16 NR for operation on a single carrier/single cell in unpaired spectrum
· The semi-statically configured DL reception may include PDCCH (excluding ULCI), SPS PDSCH, CSI-RS or PRS. 
· FFS on PDCCH carrying ULCI, including whether or not it is supported by RedCap Ues (including potential difference between HD vs. FD RedCap Ues)
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order
 
Agreements: (RAN1#105)
· For Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission), a HD-FDD RedCap UE is not required to monitor ULCI
· No special handling on the priority rule for PDCCH carrying ULCI




	Xiaomi
	Same comments as P3-3.

	Spreadtrum
	Legacy rules applies, since there is no different for SBFD symbol and flexble symbol, considering UL/DL collision.

	ZTE
	In our view, SBFD aware UE can support UL CI. But it’s no need to differeniate UL CI from other PDCCH. 

	DOCOMO
	A unified solution for all PDCCH monitoring cases including ULCI is preferred. 

	LG
	If the reason of grey part is that HD-FDD RedCap Ues do not support ULCI, the legacy rule for TDD UE on flexible symbol can be applied in our view. The legacy TDD UE does not differentiate UL CI from other PDCCH.

	Nokia, NSB
	We think that although PDCCH can be considered as semi-static but it is important for scheduling of both UL and DL, thus, PDCCH should be excluded from the semi-static DL.
For dynamic UL, there can be different cases, with or without repetition. If no repetition, then we agree dynamic UL is most important, while if with repetition, not always every UL repetition is with higher priorith than semi-static DL. Thus, we think for UL, we should only mention the case UL without repetition, while for UL with repeition, there should be separate discussion.

	QC
	Similar comment to spell out that UE doesn’t receive the DL signal or channel.. 



Proposal 3-3a [2nd round]
Proposed Agreement:
For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware Ues, reuse the existing collision handling principles in NR for operation on a single carrier /single cell in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The semi-statically configured DL reception may include PDCCH, SPS PDSCH, CSI-RS or PRS. 
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order.

	
	Company

	Support
	CEWiT, Sony, Sharp, Langbo, Tejas, LG, DOCOMO, Ericsson, China Telecom, Samsung (with update)

	Not support
	Nokia, NSB



	Company
	Comments

	Moderator
	ULCI part highlighted in grey in proposal 3-3 is removed.

	Nokia, NSB
	As our first round, PDCCH should be more important than UL in some cases, e.g. when UL has repetiton, e.g. scheduling of dynamic UL/DL with requirement on low latency. As we can say dynamic UL without repetition can have high priority than semi-static UL but when there is UL repetition, we can not say all  Thus PDCCH should be removed from the semi-statically configured DL reception. Or it should be mentioned that the dynamically scheduled UL transmission without repetition.

Proposed Agreement:
For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission without repetition) in a SBFD symbol for SBFD-aware Ues, reuse the existing collision handling principles in NR for operation on a single carrier /single cell in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The semi-statically configured DL reception may include PDCCH, SPS PDSCH, CSI-RS or PRS. 
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order.


	Samsung
	Similar view as P 3-2.

We suggest not to tough detailed channel/signal for simplicity, otherwise, the discussion would be time consuming and may miss some channel/signal.

The following update is suggested
For collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware UeEs, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier /single cell in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The semi-statically configured DL reception may include PDCCH, SPS PDSCH, CSI-RS or PRS. 
· The dynamically scheduled UL transmission may include PUSCH, PUCCH, SRS or PRACH triggered by PDCCH order.


	
	

	
	

	
	

	
	

	
	

	
	

	
	




Proposal 3-4
Proposed Agreement:
For collision Case 3 (semi-statically configured DL reception vs. semi-statically configured UL transmission) in a SBFD symbol for SBFD-aware Ues, down-select from the following options.
· Option 1 (error case): 
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL subband from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception in DL subband(s) in the set of symbols of the slot
· An SBFD-aware UE does not expect to receive both dedicated higher layer parameters configuring transmission in UL subband from the UE in the set of symbols of the slot and cell specific higher layer parameters configuring reception in DL subband(s) in the set of symbols of the slot
· Cell-specifically configured DL reception refers to PDCCH in Type-0/0A/1/2 CSS set
· Option 2 (valid case): 
· Option 2-1: An SBFD-aware UE is indicated explicitly by gNB whether to transmit in UL subband or to receive in DL subband(s) in the SBFD symbol 
· Option 2-2: An SBFD-aware UE transmits in UL subband or receives in DL subband(s) in the SBFD symbol according to predefined rules and/or priority

	
	Company

	Support
	Xiaomi, New H3C, Spreadtrum, ZTE, Huawei, HiSilicon, OPPO, Tejas, Sony, TCL, DOCOMO, NEC, LG, Google, WILUS, Panasonic, Nokia, NSB (with update), Ericsson, CATT, ITRI, Sharp, Langbo, China Telecom

	Not support
	



	Company
	Comments

	Moderator
	The views on Case 3 are more divergent and it is proposed to list the potential options for down-selection.

	Xiaomi
	We support option 2-2.

	Spreadtrum
	We support Option 1. Legacy rules applies, since there is no different for SBFD symbol and flexble symbol, considering UL/DL collision.

	ZTE
	Option 1 is not feasible from NW configuration point of view. We support Option 2-2. 

	Huawei, Hisilicon
	Option 1 is prepfered.

	OPPO
	Option 1 is prepfered.

	Tejas 
	We support Option 2-2 (new rule is required)

	LG
	Option 1 is prepfered.

	Google
	Perfer Option 2-2, but we can accept Option 1

	Panasonic
	Our preference is option 1

	Nokia, NSB
	For option 2, we think that the mixed option between option 2-1 and 2-2 should also be added as we are still in discussion with proposal 3-1.

	QC
	We are open to discuss the motivation for allowing case 3.

	Ericsson
	Support Option 1. Opponents should argue why this case should be handled differently from already existing specification.

	vivo
	We prefer Option 2.

	Langbo
	Option 1 is prepfered.

	Samsung
	Option 1, SSB should be exclude.



Proposal 3-5
Proposed Agreement:
For collision Case 4 (dynamically scheduled DL reception vs. dynamically scheduled UL transmission) in a SBFD symbol for SBFD-aware UEs, down-select from the following options.
· Option 1 (error case): 
· It is considered as an error case if a dynamically scheduled DL reception in DL subband(s) overlaps with a dynamically scheduled UL transmission in UL subband
· Option 2 (valid case): 
· Option 2-1: An SBFD-aware UE is indicated by gNB whether to transmit in UL subband or to receive in DL subband(s) in the SBFD symbol
· Option 2-2: An SBFD-aware UE transmits in UL subband or receives in DL subband(s) a physical channel/signal with higher priority in the SBFD symbol
· Option 2-3: An SBFD-aware UE transmits in UL subband or receives in DL subband(s) a physical channel/signal which is scheduled by a later DCI

	
	Company

	Support
	Xiaomi, New H3C, Spreadtrum, Huawei, HiSilicon, OPPO, Tejas, Sony, TCL, DOCOMO, NEC, LG, WILUS, Panasonic, Ericsson, CATT, ITRI, Sharp, Langbo, China Telecom, Samsung (add “in time domain”)

	Not support
	Nokia, NSB



	Company
	Comments

	Moderator
	The views on Case 4 are more divergent and it is proposed to list the potential options for down-selection.

	Xiaomi
	We support option 2.

	Spreadtrum
	We support Option 1. Legacy rules applies, since there is no different for SBFD symbol and flexble symbol, considering UL/DL collision.

	ZTE
	For same priority case, we support Option 1. For different priority case, we support Option 2-2. So, it should not be for down-selection. 

	Huawei, HiSilicon
	Option 1 is prepfered.

	OPPO
	Option 1 is prepfered.

	Tejas 
	We support option 1 (error case handled at gNB itself and can resolve the link direction). Resolution is implementation specific.

	Sony
	Perhaps further divide the cases:
· Dyanmic vs Dynamic without repetition
· Dynamic vs Dynamic with reprtition
For the non-repetitive case, it is an error case.  For the repetition case, we can consider the options in Option 2

	DOCOMO
	We are fine to list the possible options. But we feel that if option 2-1/option 2-2 is applied, gNB can avoid such scheduling. In our understanding, the main motivation to allow the case is to support a later scheduling overrides an earlier scheduling.

	Google
	Prefer Option 1

	Panasonic
	Our preference is option 1.

	Nokia, NSB
	This proposal may be ok only for UL or DL without repetition. For cases with repetition, more discussion is needed.

	QC
	Support Option 1

	Ericsson
	Support Option 1. Opponents should argue why this case should be handled differently from already existing specification.

	Langbo
	Option 1 is prepfered.

	Samsung
	Option 1. Clarify the collision is in time domain.



Proposal 3-6
Proposed Agreement:
For collision Case 5 (configured SSB vs. dynamically scheduled or configured UL transmission) in a SBFD symbol for SBFD-aware UEs, discuss and decide whether or not SBFD-aware UEs are allowed to transmit UL in SSB symbols considering at least the following:
· Whether/in which SSB symbols UE can skip SSB reception
· Any potential conditions to mitigate SSB detection performance degradation

	
	Company

	Support
	Xiaomi, IDC, New H3C, Spreadtrum, ZTE, Huawei, HiSilicon, OPPO, Tejas, TCL, DOCOMO (adding FFS), NEC, LG, WILUS, Panasonic, Nokia, NSB (with update), Ericsson, CATT, ITRI, Sharp, Langbo, Samsung

	Not support
	



Do you think we should send LS to RAN4 to ask questions on whether/in which SSB symbols UE can skip SSB reception?
	
	Company

	Yes
	Nokia, NSB, QC, Ericsson, Sharp, China Telecom

	No
	



	Company
	Comments

	Moderator
	It is difficult to agree one way or the other in terms of whether UL transmission is allowed in SSB symbols.
In order to facilitate the future decision, it is beneficial to list the discussion points for consideration.

	Xiaomi
	Before make a dicision on whether to send LS to RAN4, we need to first achieve a common understanding on the issue. The question comes from potentil impacts on RRM procedure and RLM procedure? May be RAN1 should first clarify the criteria and mechanisms on how a UE skip SSB reception. Otherwise, it is very vague as RAN4 assumes all the configured/pre-defined SSB should be transmitted.

	Spreadtrum
	We think SBFD-aware UEs are not allowed to transmit UL in SSB symbols but can only receive within the DL BWP in the SSB symbol.
SSB has the highest priority in legacy, dynamic scheduling or semi-static or period scheduling, even with SBFD configuration overlapping with SSB symbols, according to current UE behaviour, UL transmissions are always dropped.   


	ZTE
	Better to have more discussion in RAN1 before sending LS to RAN4. 

	Huawei, HiSilicon
	Agree that before sending LS to RAN4, RAN1 can have a more detailed discussion on this issue. Our view is that for both RRM and RLM, the UE will perform measurement on a set of configured SSBs. For RRM, SMTC is indicated. For RLM, a given SSB periodicity and SSB index are indicated. Therefore, for the other SSB occasions, the UE does not need to perform measurement. We don’t think this would bring any fundamental changes to the UE. 

	DOCOMO
	We think the relationship between SSB and UL subband frequency location also needs to be considered:
Proposed Agreement:
For collision Case 5 (configured SSB vs. dynamically scheduled or configured UL transmission) in a SBFD symbol for SBFD-aware UEs, discuss and decide whether or not SBFD-aware UEs are allowed to transmit UL in SSB symbols considering at least the following:
· Whether/in which SSB symbols UE can skip SSB reception
· Any potential conditions to mitigate SSB detection performance degradation
· Whether or not SSB can overlap with UL subband in frequency domain

Maybe LS to RAN4 can be sent after that RAN1 agrees UL transmission can be allowed within UL subband in SSB symbol. 

	NEC
	Same opinion as ZTE, we need to progress the discussion in RAN1 before sending LS to RAN4

	Nokia, NSB
	We think the option “not skip SSB” should not be exclude, thus it should be updated as “Whether or not/in which SSB symbols UE can skip SSB reception”

	QC
	We have our views that SSB should always be protected. 

	Sharp
	We suggest separating the discussion with the two scenarios below:
1) SSB overlaps with UL subband in time domain but not in frequency domain
2) SSB overlaps with UL subband in time and frequency domain

	vivo
	Ok for the proposal

	China Telecom
	We also think to consider SSB and UL subband frequency location. If SSB is within UL subband or UL transmission is close to SSB, SSB can be skipped regardless SSB index. So the suggestion:
For collision Case 5 (configured SSB vs. dynamically scheduled or configured UL transmission) in a SBFD symbol for SBFD-aware UEs, discuss and decide whether or not SBFD-aware UEs are allowed to transmit UL in SSB symbols considering at least the following:
· Whether/in which SSB symbols/in which condition UE can skip SSB reception
· Any potential conditions to mitigate SSB detection performance degradation

We can also inquire RAN4 about the minimum allowed distance between UL transmission and SSB.

	Samsung
	Agree with other companies that the discussion can start in RAN1 first. 



5. Contact person
Please provide/update the information of the contact person in the following table to facilitate the discussions.
	Company
	Name
	Email address

	Apple
	Ali Fakoorian
	sfakoorian@apple.com

	CATT
	Yanping Xing
	xingyanping@catt.cn

	CEWiT
	Priyanka Dey
	priyanka@cewit.org.in

	CMCC
	Tuo Yang
Fei Wang
	yangtuo@chinamobile.com  wangfei@chinamobile.com

	CT
	Nanxi Li
	linanxi@chinatelecom.cn

	DOCOMO
	Qiping Pi
Hiroki Harada
	piqp@docomolabs-beijing.com.cn
hiroki.harada.sv@nttdocomo.com

	Ericsson
	Magnus Åström
Narendar Madhavan
Ratheesh Kumar Mungara
	magnus.astrom@ericsson.com
narendar.madhavan@ericsson.com
ratheesh.kumar.mungara@ericsson.com

	ETRI
	Hoondong Noh
Cheolsoon Kim
Junhyeong Kim
	hoondong.noh@etri.re.kr
cs.kim@etri.re.kr
jhkim41jf@etri.re.kr

	Fujitsu
	Qinyan Jiang
	jiangqinyan@fujitsu.com

	Google
	Abdellatif Salah
Kaopeng Chou
	asalah@google.com
nevillechou@google.com

	Huawei
	Xinghua Song
Zhiheng Guo
	songxinghua@huawei.com
guozhiheng@huawei.com

	InterDigital
	Jonghyun Park
	jonghyun.park@interdigital.com

	ITRI
	Jen-Hsien Chen
	itriA40175@itri.mail.org.tw

	LG
	Hyunsoo Ko
Hyangsun You
	hyunsoo.ko@lge.com
sssun.you@lge.com

	MediaTek
	Mohammed Al-Imari
	Mohammed.Al-Imari@mediatek.com

	NEC
	Pravjyot Singh Deogun
Frank Zhang
	pravjyot.deogun@emea.nec.com
zhang_bohang@nec.cn

	New H3C
	Lei Zhou
	Zhou.leih@h3c.com

	Nokia, NSB
	Jingyuan Sun
Quang Nhan
	jingyuan.sun@nokia-sbell.com
nhat-quang.nhan@nokia.com

	OPPO
	Yi Zhang
Wenfeng Zhang
	zhangy@oppo.com
zhangwenfeng@oppo.com

	Panasonic
	Tomoya Nunome
Hidetoshi Suzuki
	nunome.tomoya@jp.panasonic.com
suzuki.hidetoshi@jp.panasonic.com

	Qualcomm
	Muhammad Abdelghaffar
	mabdelgh@qti.qualcomm.com

	Samsung
	Marian Rudolf
Kyungjun Choi
	m.rudolf@samsung.com
kyungj.choi@samsung.com

	Spreadtrum
	Zhongdan Zhang
Huan Zhou
	Zhongdan.Zhang@unisoc.com
Huan.Zhou@unisoc.com

	Sharp
	Tomoki Yoshimura
	yoshimurat@sharplabs.com

	TCL
	Shahid Jan
	shahid.jan@tcl.com

	Tejas
	Abhijith Barangi Gopalakrishna
	abhijithb@tejasnetworks.com

	Transsion
	Xingya Shen
	xingya.shen@transsion.com

	vivo
	Na Li
Xiaohang Chen
	lina5g@vivo.com
chenxiaohang@vivo.com

	Xiaomi
	Lei Wang
	wanglei25@xiaomi.com

	ZTE
	Xianghui Han
	han.xianghui@zte.com.cn

	Langbo
	Liu Zheng
	liuzheng@langbomobile.com
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Appendix A: Rel-19 WI agreements
RAN1#116
Agreement
For RRC connected mode UEs, at least cell-specific configuration on time and frequency(working assumption) location of SBFD subbands is supported within a TDD carrier.
· FFS: Additional support of UE-specific configuration on time and/or frequency locations of SBFD subbands

Agreement:
For RRC connected mode UEs, SBFD subband time locations are configured within a period. At least when only one TDD-UL-DL pattern is configured, the period is down-selected from one of the following options.
· Option 1: The period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· Option 2: The period is integer multiple of TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.
· FFS: Further details
FFS: Details when two TDD-UL-DL patterns are configured

Agreement
A slot can consist of SBFD symbols and non-SBFD symbols.

Agreement:
The maximum number of UL subbands for SBFD operation in an SBFD symbol within a TDD carrier is one.
The UL subband can be located at one side of the carrier or can be located at the middle part of the carrier.
For semi-static indication of SBFD subband frequency location, down-select from the following options.
· 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). 
· Option 2: Frequency location of UL subband and the number of RBs for guardband(s), if any, are explicitly configured. DL subband(s) are implicitly derived as RBs which are not within UL subband or guardband(s).

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

Agreement
The subband frequency-domain resources are same across different SBFD symbols within a TDD carrier. Frequency location of cell specific UL subband, and DL subband(s) if explicitly indicated, are indicated with reference to CRB grid.
· RB-level granularity is supported for semi-static indication of SBFD subband frequency location.
· Subject to RAN4 guidance on the size of subband/guardband, if any
· FFS reference starting RB and reference SCS

Agreement
For discussion purpose, UL subband frequency resources within active UL BWP are called UL usable PRBs and DL subband(s) frequency resources within active DL BWP are called DL usable PRBs.
For determining UL/DL usable PRBs, consider the following options.
· Option 1: UL usable PRBs are determined as intersection between cell-specific UL subband and active UL BWP in SBFD symbols. DL usable PRBs are determined as intersection between cell-specific DL subband(s) and active DL BWP in SBFD symbols.
· Option 2: UL/DL usable PRBs are explicitly configured within active UL/DL BWP in SBFD symbols.

Agreement
For SBFD-aware UE transmission and reception in the SBFD symbols configured in DL and/or flexible in TDD-UL-DL-ConfigCommon, 
· UL transmissions within UL usable PRBs are allowed
· FFS SSB symbols
· DL receptions within DL usable PRBs are allowed
· UL transmissions outside UL usable PRBs are not allowed
· DL receptions outside DL usable PRBs are not allowed
· This restriction is not applicable for CLI measurement
CLI measurement behaviours for SBFD-aware UE are discussed in agenda item 9.3.3.
RAN1 to discuss SBFD aware UE behaviors in SBFD symbols with interaction with legacy TDD slot configuration indications via TDD-UL-DL-ConfigDedicated and SFI in DCI format 2_0
· DCI format 2_0 cannot be used to revert SBFD symbol to non-SBFD symbol

Agreement
For SBFD-aware UE transmission and reception in an SBFD symbol, consider the following options to determine link direction, i.e. whether to transmit or to receive in the SBFD symbol. 
· Option 1: UE determines link direction based on configured/scheduled transmissions/receptions and collision handling (if any).
· Option 2: link direction is indicated by gNB explicitly.
Other options are not precluded. 

Agreement:
For SBFD-aware UEs, collisions between DL reception in DL subband(s) and UL transmission in UL subband in a SBFD symbol may be addressed or alleviated with proper scheduling. The following cases of potential collisions, [if link direction indication is not supported or provided], can be further studied to see if any change to the current specs is necessary:
· Case 1: Dynamically scheduled DL reception vs. semi-statically configured UL transmission
· e.g., dynamic PDSCH or CSI-RS collides with configured SRS, PUCCH, or CG PUSCH
· Case 2: Semi-statically configured DL reception vs. dynamically scheduled UL transmission
· e.g., PDCCH or SPS PDSCH collides with dynamic PUSCH or PUCCH
· Case 3: Semi-statically configured DL reception vs. semi-statically configured UL transmission  
· Case 4: Dynamically scheduled DL reception vs. dynamic scheduled UL transmission
· Case 5: SSB vs. dynamically scheduled or configured UL transmission
· e.g., PUSCH, PUCCH, PRACH, SRS
· Case 6: Dynamic or semi-static DL vs. valid RO
Note: In addition to collision between UL transmission and DL reception in the same SBFD symbol(s), collision between UL transmission and DL reception in different symbol(s) due to lack of sufficient transition time between Tx/Rx at UE side is also included.

Appendix B: Rel-18 SI agreements
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 

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

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

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

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

Agreement
Endorse the text proposal in R1-2303639 for the TR 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




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

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

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

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

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

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

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

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

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

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

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

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

RAN1#113
Conclusion
At least for semi-static SBFD, in order to avoid frequent switching between SBFD and non-SBFD symbols, potential limitation on the maximum number of transition points between SBFD and non-SBFD symbols can be considered from SBFD subband configuration perspective. Maximum of two transition points including one transition point from non-SBFD symbols to SBFD symbols and one transition point from SBFD symbols to non-SBFD symbols within a TDD UL/DL pattern period can be considered as a starting point where the transition point can be aligned with slot boundary or within a slot.
· Agreement: The usage of ‘switching point’ in previous conclusions/agreements are revised to ‘transition point’
A guard period between SBFD and non-SBFD symbols may or may not be required at gNB and/or UE side depending on gNB/UE implementation and/or SBFD operation.

Agreement
For the three methods agreed to be studied for UE-to-UE CLI-RSSI measurement/report across downlink subbands, the following observations are agreed.
· Method #1 allows flexible configuration of measurement reporting in one DL subband or two DL subbands but it consumes multiple CLI-RSSI measurement resources from the UE capability budget. 
· Method #2 restricts gNB configuration flexibility and does not account for whether or not the CLI is asymmetric across two DL subbands. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view.
· Method #3 requires additional specification efforts to support non-contiguous CLI-RSSI resource allocation across downlink subbands. This method is similar to non-contiguous CSI-RS resource allocation. A single CLI-RSSI report based on non-contiguous CLI-RSSI resource may be sufficient. This method does not consume multiple CLI-RSSI measurement resources from UE capability point of view.
Note: Above does not imply whether L1 or L2 based measurement is supported.

Conclusion
For a PRG that overlaps with subband boundary, if the part of DL PRG inside the DL subband can be used, better scheduling flexibility and resource utilization can be achieved, however degraded channel estimation quality in the partial PRG is expected compared to a PRG due to limited RBs in the partial PRG. 
· Note: UE complexity could increase if this feature is supported

Agreement
An UL subband can be configured in an SSB symbol.
· Note: It is SSB from serving cell perspective, which can be CD-SSB or NCD-SSB.
· Whether actual UL transmission can be done is for further discussion

Agreement
The following conclusion is to be captured in the TR
If PRG is determined as wideband, better scheduling flexibility and higher DL data rate can be achieved if non-contiguous frequency resources across two DL subbands but contiguous frequency resource within each DL subband can be allocated. 
Compared to the case that PRG is determined as wideband and only contiguous frequency resources can be allocated, non-contiguous frequency resources across two DL subbands requires UE to handle two non- contiguous segments of contiguous RBs that may increase UE complexity for channel estimation.

Agreement
The following conclusion is to be captured in the TR
gNB can configure a CORESET and a search space in a way such that the MOs of the search space occur in either SBFD or non-SBFD symbols, or the MOs of the search space occur in both SBFD and non-SBFD symbols but the associated CORESET does not overlap the boundary of a DL subband in SBFD symbols.
If it is agreed to be beneficial that a CORESET and a search space are configured that the MOs of the search space occur in both SBFD and non-SBFD symbols and the associated CORESET overlaps the boundary of a DL subband in SBFD symbols, at least the following options can be considered 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: These options are applicable to at least USS 

Agreement
The following conclusion is to be captured in the TR
· For the methods agreed to be studied for inter-UE inter-subband CLI measurement, Method #2 and Method #3 can be used for identifying the aggressor UE(s) if orthogonal resources are allocated for different aggressor UE(s); and Method #2 and #3 can at least provide higher interference signal strength than inter-subband interference leakage based measurements in Method #1. Furthermore, such measurement is not subject to inter-cell DL interference.
· It is feasible for UE to measure RSRP/RSSI within UL subband if within active DL BWP and receive DL in DL subband(s) simultaneously similar as simultaneous RSRP/RSSI measurement and DL reception in Rel-16.
· The existing CLI measurement and report framework can be reused to support RSRP/RSSI measurements within UL subband when UL subband is confined within active DL BWP.

Agreement
The following conclusion is to be captured in the TR
If SBFD-aware UEs are not allowed to transmit in the SSB symbol but is allowed to receive within the DL BWP in the SSB symbol, negative impact on SSB detection and measurement can be avoided but UL performance may be degraded due to fewer UL opportunities.
If SBFD-aware UE is allowed to transmit in the SSB symbol, the UE may only transmit UL in an UL subband depending on gNB scheduling, configuration, UE measurement or priority rule. There may be negative impact on SSB detection and measurement if the SBFD-aware UE is requested to transmit in the SSB symbol.

Agreement
The following conclusion is to be captured in the TR
For a physical channel/signal occasion mapped to SBFD and non-SBFD symbols within a slot if any, the following options for UE transmission/reception can be considered in the normative stage
· Option 1: UE does not transmit or receive the physical channel/signal within the slot.
· Option 2: UE can transmit or receive the physical channel/signal within the slot only under certain conditions.
· The conditions may depend on at least the following: whether or not phase continuity can be maintained across SBFD and non-SBFD symbols, whether or not there are same or different transmission/reception parameters e.g. power control, spatial/QCL, UL timing etc. applied in SBFD and non-SBFD symbols, and whether or not there is a guard period between the SBFD and non-SBFD symbols, etc.
· Other options are not precluded

Agreement
The following conclusion is to be captured in the TR
For SRS, PUCCH and PUSCH on SBFD symbols and non-SBFD symbols in different slots, it may be beneficial to have separate resources, FH parameters, UL power control parameters and/or beam/spatial relation.

RAN1#114
Agreement
Endorse the text proposal in R1-2308258 for TR 38.858 section 6.

Agreement
Endorse the text proposals in R1-2307333 and R1-2307334 for TR 38.858 in principle with possibility for revision if necessary.

Agreement
The following conclusion is to be captured in the TR 38.858 section 13:
SBFD operation at gNB for UEs was studied under the following assumptions, 
· SBFD operation within a TDD carrier,
· SBFD scheme within a single configured DL and UL BWP pair with aligned center frequencies, and 
· Up to one UL subband for SBFD operation in an SBFD symbol (excluding legacy UL symbol) within a TDD carrier.
RAN1 concluded SBFD operation Alt 4 is feasible for RRC_CONNECTED state from the RAN1 specification perspective, where SBFD operation Alt 4 assumes 
· 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.
Non-SBFD aware UEs, including legacy UEs, and SBFD aware UEs can coexist in cells with SBFD operation at gNB side from RAN1 specification point of view.
To support SBFD operation Alt 4 for RRC_CONNECTED state, RAN1 identified the following potential specification impact for SBFD-aware UE: 
· Indication of time and frequency domain locations of SBFD subbands to UEs
· UE transmission, reception and measurement behavior and procedures in SBFD symbols and/or non-SBFD symbols

Agreement
The following is to be captured in the TR:
Simulation results from one source [ref] show that the increase of self interference on the UL subband due to misaligned timing between UL reception and DL transmission at the gNB can be quite small (~1dB) when impairments in the gNB transmit chains and filtering of DL subbands in the gNB Rx chains are considered. Filtering that suppresses self interference from DL subbands in the gNB Rx chains could incur some switching time/delay to bypass the filter in UL symbols and could introduce some insertion loss.

Agreement
The following is to be captured in the TR:
The part of the RBG outside the DL subband cannot be used for DL reception and the part of the RBG outside the UL subband cannot be for UL transmission at least for semi-static SBFD.

Agreement
The following is to be captured in the TR section 6.
· If random access is allowed in SBFD symbols for SBFD-aware UEs, it may potentially reduce the random access latency, reduce the PRACH collision probability and/or improve the coverage of PRACH and Msg3. These aspects were not fully evaluated in RAN1.
· PRACH and Msg3 transmissions in UL subband in SBFD symbols may cause UE-to-UE CLI. The system performance impact is not evaluated in RAN1.
· Specification impact is expected to allow random access in SBFD symbols at least for PRACH and Msg3 transmissions in symbols configured as DL in TDD-UL-DL-ConfigCommon.

Agreement
The following is to be captured in the TR in Section 6
· Compared to semi-static SBFD, dynamic SBFD can better adapt to the UL/DL resource requirements based on UL/DL traffic loads.
· Dynamic SBFD may increase gNB implementation complexity due to dynamic antenna/panels switching and filters/RF tuning, may incur loss of resources due to transition time, may increase inter-gNB CLI, may increase scheduling complexity, and can result in additional specification impact on top of semi-static SBFD
· UE implementation complexity may be increased if the UE supports dynamic SBFD and dynamic SBFD may result in increased UE-to-UE CLI

Agreement
The following is to be captured in the TR in Section 6
If dynamic SBFD is supported, the following options can be considered.
· Option 1: Dynamic SBFD is achieved by scheduling DCI which is used to schedule DL receptions outside semi-statically configured SBFD DL subband and/or UL transmission outside semi-statically configured SBFD UL subband.
· Option 2: Dynamic SBFD is achieved by non-scheduling DCI which indicates whether a symbol is SBFD symbol or not.
· Option 3: Dynamic SBFD is achieved by MAC-CE which indicates whether a symbol is SBFD symbol or not.
Note 1: Whether or not dynamic SBFD is beneficial from a performance and complexity perspective is a separate discussion.
Note 2: The possibility of introducing flexible subband type for Option 1 to achieve DL receptions outside semi-statically configured SBFD DL subband and/or UL transmission outside semi-statically configured SBFD UL subband is not precluded.
Note 3: None of the above options imply that there is a dynamic change in the DL/UL subband sizes.

Agreement
· The TP in R1-2308464 is agreed.
· The TP in R1-2308457 is agreed.
· The TP in R1-2308385 is agreed.
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