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Background
[bookmark: _Hlk502931995]In RAN#78 meeting all draft CRs for NR were approved [1] [2]. However, there are still several open issues on slot format determination. 
In this contribution, we present our views on remaining issues on slot format determination.

UE behavior for no detection of configured SFI-PDCCH
When dynamic SFI monitoring is configured, transmission directions should be basically controlled by the dynamic SFI. Therefore, semi-static configurations (including periodic CSI reporting, periodic CSI-RS configuration, periodic SRS transmission, Type-1 grant-free UL transmission, etc) do not need to imply any direction as long as the dynamic SFI is detected. If the UE is configured with the dynamic SFI monitoring and if the UE does not detect GC-PDCCH carrying the SFI, there are two possibilities. The first case is that the UE fails to detect the GC-PDCCH even if the gNB transmitted it. The second case is that the gNB skips the transmission of the GC-PDCCH intentionally. Although either may happen, the first case should be considered more carefully, since UE behavior in the first case is out of the network control. In order to take a safer design, transmissions/receptions based on the semi-static configurations should not be performed if UE does not detect GC-PDCCH carrying the SFI. On the other hand, DL and UL symbols configured by semi-static SFI would never be overridden by either the other direction or flexble of dynamic SFI. Therefore, the UE can still assume semi-static DL and UL symbols are available.

Proposal 1:
· When a configured GC-PDCCH carrying dynamic SFI is not detected, UE assumes that dynamic SFI indicates the same slot format as semi-static SFI:
· dynamic “flexible” for semi-static “flexible”;
· dynamic “downlink” for semi-static “downlink”; and
· dynamic “uplink” for semi-static “uplink”.

Semi-static Rx/TX across DL/UL and Dynamic-SFI-Flexible symbols
In RAN1#91, it was agreed that if dynamic SFI “unknown” is received (not overwritten) for at least one symbol configured for UE PDCCH, the UE is not expected to monitor the PDCCH. On the other hand, although there is a possibility that the other semi-static Rx/Tx (e.g. periodic/semi-persistent CSI-RS, SPS PDSCH, trigger type 0 SRS, PUCCH configured by higher layers, PUSCH without UL grant) may span DL/UL and Dynamic-SFI-Flexible symbols, the associated UE behaviors have not been explicitly agreed yet. The safest way is to follow the same principle as PDCCH monitoring, namely UE should not perform semi-statically configured Rx/Tx which span DL/UL and dynamic-SFI Flexible symbols.

Proposal 2:
· UE should not perform semi-statically configured Rx/Tx which is partially mapped to a dynamic-SFI Flexible symbol. 

Granularity of direction in frequency domain 
In TS38.211v15.0.0 [1] all possible slot formats are specified. Each format consists of DL, UL and/or Flexible symbols. In TS38.213v15.0.0 [2] captures UE behaviors for DL, UL and Flexible symbols, and the UE behaviors include direction overwriting of Flexible symbols (see Table A in Annex). Basically, the current descriptions in TS38.213v15.0.0 [2] are specifying those UE behaviors on the symbol-by-symbol basis but are not explicitly mentioning the frequency domain granularity of direction on a symbol.
For un-paired spectrum operation, a direction (i.e. DL/UL/Flexible) should apply to all DL/UL bandwidth parts of a serving cell for un-paired carrier operation. For example, a symbol where SSB is present in a BWP of a serving cell should be recognized as DL in every BWP of the serving cell. Besides, if PDSCH and/or aperiodic CSI-RS transmission is scheduled on given REs by UE-specific DCI, all REs on the same symbols in the serving cell should be recognized as DL.
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Figure 1: Granularity of direction in frequency domain.

Proposal 3:
· A direction (i.e. DL/UL/Flexible) should apply to all DL/UL bandwidth parts of a serving cell for un-paired carrier operation.

Collision between semi-static Tx and semi-static Rx 
[bookmark: _Hlk503287797]Semi-static Tx (e.g. PDCCH, the periodic/semi-persistent CSI-RS, SPS PDSCH) is performed on common/semi-static SFI Flexible. At the same time, semi-static Rx (trigger type 0 SRS, PUCCH configured by higher layers, PUSCH without UL grant) is performed on common/semi-static SFI Flexible. The collision may happen between them in un-paired spectrum operation. There are several options to avoid the collision.
· Option 1: UE is not expected to be configured with semi-static Tx and semi-static on a same symbol.
· Option 2: UE is not expected to be configured with semi-static Tx and semi-static Rx on a common/semi-static SFI Flexible symbols.
· Option 3: UE performs either one based on a prioritization rule.
With Option 1, UEs are not required to perform special handling. The network has to avoid invalid value combinations between semi-static Tx and semi-static Rx configurations. In other words, some limitations on the network configuration are necessary. Although this is not always the problem, it may be too restrictive in some cases. For example, if grant-free PUSCH with 2ms periodicity is configured, periodic CSI-RS with 5ms is not available.
Option 2 does not require such limitation on semi-static Tx and semi-static Rx configurations. On the other hand, the network is not allowed to configure semi-static Flexible for the resources where semi-static Tx and semi-static Rx would collide.
Option 3 requires UE to perform special handling. In addition, more standardization efforts are needed.
Based on the above consideration, Option 2 is the most reasonable.
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Figure 2: Collision handling between periodic CSIRS reception and grant-free PUSCH transmission.

Proposal 4:
· UE is not expected to be configured with semi-static Tx and semi-static Rx on a common/semi-static SFI Flexible symbols.

Conclusion
In this contribution remaining issues on slot format determination are discussed, and we propose:

Proposal 1:
· When a configured GC-PDCCH carrying dynamic SFI is not detected, UE assumes that dynamic SFI indicates the same slot format as semi-static SFI:
· dynamic “flexible” for semi-static “flexible”;
· dynamic “downlink” for semi-static “downlink”; and
· dynamic “uplink” for semi-static “uplink”.

Proposal 2:
· UE should not perform semi-statically configured Rx/Tx which is partially mapped to a dynamic-SFI Flexible symbol. 

Proposal 3:
· A direction (i.e. DL/UL/Flexible) should apply to all DL/UL bandwidth parts of a serving cell for un-paired carrier operation.

Proposal 4:
· UE is not expected to be configured with semi-static Tx and semi-static Rx on a common/semi-static SFI Flexible symbols.
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Annex
Table A: Direction overwriting rule
	Common SFI (i.e. SIB1 SFI)
	Semi-static SFI (i.e. UE-specific RRC configured SFI)
	Dynamic SFI (i.e. SFI-PDCCH)
	UE-specific dynamic scheduling 
	Direction
	Semi-statically configured Tx/Rx

	DL
	DL
	DL
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	
	No indication
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	Not configured
	DL
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	
	No indication
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	UL
	UL
	UL
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	
	No indication
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	Not configured
	UL
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	
	No indication
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	Flexible
	DL
	DL
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	
	No indication
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	UL
	UL
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	
	No indication
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	Flexible
	DL
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	
	UL
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	
	Flexible
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	Reserved
	No Tx/Rx

	
	
	No indication
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	Flexible
	Tx/Rx is performed

	
	Not configured
	DL
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	No scheduling
	DL
	Rx is performed

	
	
	UL
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	UL
	Tx is performed

	
	
	Flexible
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	Reserved
	No Tx/Rx

	
	
	No indication
	PDSCH/A-CSIRS
	DL
	Rx is performed

	
	
	
	PUCCH/PUSCH/PRACH/A-SRS
	UL
	Tx is performed

	
	
	
	No scheduling
	Flexible
	Tx/Rx is performed
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