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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#116-bis meeting, the evolution of NR duplex operation: sub-band full duplex (SBFD) [1] was discussed. The following was agreed [2] on the topic of SBFD TX/RX/measurement procedures:
	Agreement
A symbol configured as SBFD symbol via cell-specific configuration cannot be reverted to a non-SBFD symbol via any UE-specific configuration or group-common signaling.
A symbol not configured as SBFD symbol via cell-specific configuration cannot be reverted to an SBFD symbol via any UE-specific configuration or group-common signaling.

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

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

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

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

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

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

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

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

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


In this contribution, we present our views on the SBFD TX/RX/measurement procedures and proposals for moving forward.
TX/RX/measurement procedures
For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, first of all, separate FDRA configuration/indications/interpretations for SBFD symbols and non-SBFD symbols is not suggested since this will cause large signalling overhead, and therefore Option 1 is not suggested. 
Option 2 is preferred for only configuration/indication for one symbol type (SBFD or non-SBFD symbol), which can reduce signalling overhead. RB offset(s) configuration/indication/determination is reasonable and applicable to determine resource for other symbol type. 
Option 4 is not preferred since it is suggested to support PDSCH repetitions across both SBFD and non-SBFD symbol in different slots for more flexible scheduling. Similarly, Options 3, 5 and 6 are not preferred since they are too general to provide enough information as to how to configure/indicate/interpret FDRA for SBFD symbols and non-SBFD symbols.
[bookmark: _Hlk166064213]Proposal 1: For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, support Option 2:
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
Collision handling
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. For collision Case 2 in the SBFD symbol for SBFD-aware UEs, which is semi-statically configured DL reception vs. dynamically scheduled UL transmission, the following agreement was achieved in the last RAN1#116-bis meeting:
	Agreement
[bookmark: _Hlk166018663]If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 (semi-statically configured DL reception vs. dynamically scheduled UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UE does not receive DL channel/signal.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled UL transmission with repetition


For collision Case 2 with dynamically scheduled UL transmission with repetition in the SBFD symbol for SBFD-aware UEs, e.g., semi-statically configured PDCCH or SPS PDSCH collides with dynamic PUSCH with repetition, we may either reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum (i.e., UE does not receive DL channel/signal), or we may need to identify if every UL repetition is with higher priority than semi-statically configured DL reception, or just only one or some of the UL repetitions can be identified with higher priority than semi-statically configured DL reception.
If every UL repetition is regarded as with higher priority than semi-statically configured DL reception, then according to the agreement, UE does not receive DL channel/signal until UL transmission with repetition is completed. This may cause large transmission delay for semi-statically configured DL reception or even system mal-functions, especially for semi-statically configured PDCCH reception and PUSCH repetition type A.
If just only one or some of the UL repetitions can be identified with higher priority than semi-statically configured DL reception, it is necessary to point out the one(s) with higher priority to UE, by e.g., additional signalling/indication.
Based on the above analysis, it is suggested that NW is not expected to schedule semi-statically configured DL reception and dynamically scheduled UL transmission with repetition simultaneously to avoid possible large transmission delay for DL reception or additional signalling overhead to identify which UL repetition has higher priority.
Proposal 2: If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 with dynamically scheduled UL transmission with repetition in the SBFD symbol for SBFD-aware UEs, further down-select the following two options:
· Option1: NW is not expected to schedule semi-statically configured DL reception and dynamically scheduled UL transmission with repetition simultaneously.
· Option 2: reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e., UE does not receive DL channel/signal.
For collision Case 1 in the SBFD symbol for SBFD-aware UEs, which is dynamically scheduled DL reception vs. semi-statically configured UL transmission, the following agreement was achieved in the last RAN1#116-bis meeting:
	Agreement
[bookmark: _Hlk166050291]If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 (dynamically scheduled DL reception vs. semi-statically configured UL transmission) in the SBFD symbol for SBFD-aware UEs, reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e. UL transmission is cancelled if cancellation timeline is met.
· The above does not imply link direction indication is supported
· FFS on dynamically scheduled DL reception with repetition


For collision Case 1 with dynamically scheduled DL reception with repetition in the SBFD symbol for SBFD-aware UEs, e.g., dynamic PDSCH with repetition collides with semi-statically configured SRS, PUCCH, or CG PUSCH, we may either reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum (i.e. UL transmission is cancelled if cancellation timeline is met), or we may need to identify if every DL repetition is with higher priority than semi-statically configured UL transmission, or just only one or some of the DL repetitions can be identified with higher priority than semi-statically configured UL transmission.
Proposal 3: If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 with dynamically scheduled DL reception with repetition in the SBFD symbol for SBFD-aware UEs, further down-select the following two options:
· Option1: NW is not expected to schedule dynamically scheduled DL reception with repetition and semi-statically configured UL transmission simultaneously.
· Option 2: reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e., UL transmission is cancelled if cancellation timeline is met.
Conclusions
In this contribution, we have presented our views on the SBFD TX/RX/measurement procedures. Based on the discussions in the previous sections we have proposed the following: 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For PDSCH repetitions across SBFD symbols and non-SBFD symbols in different slots where each repetition has either all SBFD or all non-SBFD symbols, and for multi-PDSCH scheduled by a single DCI across SBFD symbols and non-SBFD symbols, where each PDSCH within a slot has either all SBFD or all non-SBFD symbols, support Option 2:
· Option 2: Single FDRA configuration/indication for one symbol type (SBFD or non-SBFD symbol) and RB offset(s) configuration/indication/determination to determine resource for the other symbol type 
Proposal 2: If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 2 with dynamically scheduled UL transmission with repetition in the SBFD symbol for SBFD-aware UEs, further down-select the following two options:
· Option1: NW is not expected to schedule semi-statically configured DL reception and dynamically scheduled UL transmission with repetition simultaneously.
· Option 2: reuse the existing collision handling principles in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e., UE does not receive DL channel/signal.
Proposal 3: If link direction indication is not supported nor provided for a SBFD symbol, for collision Case 1 with dynamically scheduled DL reception with repetition in the SBFD symbol for SBFD-aware UEs, further down-select the following two options:
· Option1: NW is not expected to schedule dynamically scheduled DL reception with repetition and semi-statically configured UL transmission simultaneously.
· Option 2: reuse the existing collision handling principles and timeline in NR for operation on flexible symbols on a single carrier in unpaired spectrum, i.e., UL transmission is cancelled if cancellation timeline is met.
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