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1 Introduction
In RAN1#116 meeting, the agreements [1] related to subband time location for SBFD operation were made as follows:

	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




The agreements [1] related to time domain conflict of UL transmission and DL reception in the same SBFD symbol were made as follows:
	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.



The agreements [2] related to whether receptions/transmissions can across SBFD symbols and non-SBFD symbols in different slots where each reception/transmission has either all SBFD or all non-SBFD symbols were made as follows:

	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, for SBFD-aware UEs, we provide our views on 

· subband time location,
· time domain conflict of UL transmission and DL reception in the same SBFD symbol,
· PDCCH enhancement and
· whether receptions/transmissions can across SBFD symbols and non-SBFD symbols in different slots

Subband time location 

For RRC connected mode UEs, SBFD symbols are configured within a period. When only one TDD-UL-DL pattern is configured, the period is the same as TDD-UL-DL pattern period configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.

Proposal 1: When only one TDD-UL-DL pattern is configured, the periodicity of SBFD symbols is the same as the periodicity of TDD-UL-DL pattern configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.

When two TDD-UL-DL patterns are configured, and a first slot configuration period P msec and a second slot configuration period P2 msec are provided by pattern1 and pattern2, respectively. The periodicity of two TDD-UL-DL patterns is P+P2 msec. Therefore, the periodicity of SBFD symbols is same as P+P2 msec can be considered as baseline.
Proposal 2: When two TDD-UL-DL patterns are configured, and a first slot configuration period P msec and a second slot configuration period P2 msec are provided by pattern1 and pattern2, respectively. The periodicity of SBFD symbols is P+P2 msec
Since SBFD symbols are configured in consecutive manner, indicating start time and consecutive time duration for the SBFD symbols can be considered as baseline. 
Proposal 3: For SBFD symbols configuration, indicate start time and consecutive time duration for the SBFD symbols can be considered as baseline.   
UE collision handling between DL and UL
For SBFD-aware UE transmission and reception in an SBFD symbol, in general, if the UL transmission is configured by higher layer and the DL reception is scheduled by DCI, scheduled DL reception prioritized. And if the DL reception is configured by higher layer and the UL transmission is scheduled by DCI, scheduled UL transmission prioritized. UE can determine link direction based on configured/scheduled transmissions/receptions and collision handling. However, when higher layer configured UL transmission and higher layer configured DL reception are overlapping in time domain. The link direction can be indicated by gNB explicitly. Therefore, for SBFD aware UE, whether to transmit or to receive in the SBFD symbol. We support both of option 1 and option 2.
Proposal 4: For SBFD aware UE, whether to transmit or to receive in the SBFD symbol. We support both of option 1 and option 2 

-
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.
PDCCH enhancement
For the case of two UL-DL patterns with two consecutive SBFD symbols, it seems not easy to 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. For a first CORESET related to legacy UE or the first CORESET related to legacy UE and SBFD aware UE, gNB can configure the first CORESET within a DL subband. For PDCCH resource usage efficiently, gNB can configure a second CORESET overlapping with UL subband to SBFD aware UE. Since SBFD aware UE can receive DCI by RBs overlapping with UL subband, system DCI congestion can be released, if the MO of the second CORESET is in non-SBFD symbols. When the MO of the second CORESET is in SBFD symbols, PDCCH enhancement can be further studied. 
Proposal 5: PDCCH enhancement can be further studied in R-19.
Receptions/transmissions across SBFD symbols and non-SBFD symbols in different slots
Option 4 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 4 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 4 but may be different for other Options. If different, it may require additional specification efforts.

Option 4 increases the transmission/reception latency if the transmission/reception in the other symbol type is postponed and degrades the performance if the transmission/reception in the other symbol type is dropped. Other Options reduce the transmission/reception latency and improve coverage.
Proposal 6: For receptions/transmissions across SBFD symbols and non-SBFD symbols in different slots, all options can be further studied except option 4.
2 Conclusion
In this contribution, we provide our views on 
· subband time location,
· time domain conflict of UL transmission and DL reception in the same SBFD symbol and 
· PDCCH enhancement 

· whether receptions/transmissions can across SBFD symbols and non-SBFD symbols in different slots
And we have following proposals:

Proposal 1: When only one TDD-UL-DL pattern is configured, the periodicity of SBFD symbols is the same as the periodicity of TDD-UL-DL pattern configured by dl-UL-TransmissionPeriodicity in TDD-UL-DL-ConfigCommon.

Proposal 2: When two TDD-UL-DL patterns are configured, and a first slot configuration period P msec and a second slot configuration period P2 msec are provided by pattern1 and pattern2, respectively. The periodicity of SBFD symbols is P+P2 msec
Proposal 3: For SBFD symbols configuration, indicate start time and consecutive time duration for the SBFD symbols can be considered as baseline.   
Proposal 4: For SBFD aware UE, whether to transmit or to receive in the SBFD symbol. We support both of option 1 and option 2 

-
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.
Proposal 5: PDCCH enhancement can be further studied in R-19.
Proposal 6: For receptions/transmissions across SBFD symbols and non-SBFD symbols in different slots, all options can be further studied except option 4.
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