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1 Introduction
[bookmark: _GoBack]In the last RAN1 #90bis meeting, UE behaviors related to SFI are discussed and the following agreements are made [1].
	Agreements: (RAN1 #90bis)
· On overwriting rules across semi-static DL/UL assignment, dynamic SFI, DCI, etc
· Need to decide the overwriting rules between 
· Semi-static DL/UL assignment (including states DL, UL, unknown) 
· Dynamic SFI (indicated in GC-PDCCH with states DL, UL, and unknown)
· UE specific data transmission (UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH) 
· Also include DCI triggered aperiodic measurement related signals, such as aperiodic CSI-RS, aperiodic SRS, etc
· FFS: Broadcast transmission, sync, PRACH, RAR, UL data transmission without UL grant, …
· Measurement: Measurement related signals semi-statically configured by UE-specific RRC (e.g. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed 
· FFS: CSI-RS for RRM, TRS, etc
· FFS: Other signals, measurements, and monitoring (including configured coreset monitoring)
· Consider the following directions of potential overwriting in Rel. 15: 
· States from semi-static DL/UL assignment overwritten by measurement, dynamic SFI, or UE specific data
· State from measurement overwritten by dynamic SFI or UE specific data
· Dynamic SFI overwritten by UE specific data
· [bookmark: _Hlk498711011]FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI 
· The timing requirement for overwriting
· UE behavior will be the cancellation of the measurement/data reception or measurement/data related transmission
· For the states from semi-static DL/UL assignment 
· “Unknown” in semi-static DL/UL assignment can be overwritten by measurement, dynamic SFI, and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten to the other direction (DL to UL or UL to DL) by measurement, dynamic SFI and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten by “unknown” by dynamic SFI
· For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 
· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· DL/UL direction implied by measurement can be overwritten by UL/DL from dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· DL/UL direction implied by measurement can be overwritten by UE’s own UE-specific data if the UE specific data imples the other direction 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· UE will follow the DCI for UE-specific data transmission and reception
· For the states in dynamic SFI in symbols not under DL/UL from semi-static DL/UL assignment (Already agreed in other agreements and only include for completeness) 
· UL/DL in dynamic SFI cannot be overwritten by UE specific data 
· UE will treat it as an error case when UE specific data and dynamic SFI imply different transmit directions
· Unknown in dynamic SFI can be overwritten by UE specific data (change to DL or UL) 
· UE will follow the DCI for UE-specific data transmission and reception


In this contribution, we discuss the remaining issues on semi-static DL/UL configuration, dynamic SFI and the related UE behaviors in case that the slot format related information in the group common PDCCH is correctly received or not.

2 UE behaviors for dynamic SFI
FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI 
It is agreed that the semi-statically configured DL/UL symbols cannot be overwritten by other signaling, but the semi-statically configured Unknown symbols can be overwritten by dynamic SFI for UE-specific data transmission, or measurement signals. Also, DL/UL direction in UE-specific data transmission cannot be flipped by dynamic SFI. One remaining issue is whether or not DL/UL direction in previous UE-specific data transmission is overwritten by ‘Unknown’ in the latest dynamic SFI. In order to determine such a mechanism support, the use case should be identified first. One possible use case is to support URLLC transmission by flipping direction. As shown in figure 1, a UE-specific data transmission (PUSCH, PUCCH with A/N, or aperiodic SRS, etc) in slot n is scheduled by PDCCH in slot n-2. Even if DL URLLC data arrives at gNB’s queue, gNB cannot transmit the DL URLLC data in slot n due to the already scheduled UL data transmission and thus high latency is inevitable. To reduce such a high latency, gNB can indicate ‘Unknown’ to cancel the already scheduled UL data transmission and can schedule DL URLLC data transmission. Therefore, it would a key feature to support DL URLLC transmission in TDD.  
· Proposal 1: Further consider use cases to determine whether support or not the following FFS. 
· UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI

[image: ]
Figure 1. UE behavior on ‘Unknown’ symbols in dynamic SFI

When UE fails to detect group-common PDCCH carrying dynamic SFI, the following two UE behavior options are discussed. 
· Option 1: Treat this erasure as if the dynamic SFI is not transmitted
· Option 2: Treat this erasure as if dynamic SFI unknown is detection
The different point of two options is UE behavior related to transmitting/receiving measurement signals. If option 1 is taken to be supported, a UE that fails to detect group-common PDCCH carrying dynamic SFI will transmit or receive measurement signals. When keeping in mind that one use case of ‘Unknown’ symbol is to reserve some resources for future compatibility, such a use case cannot be achieved by the UE that fails to detect group-common PDCCH carrying dynamic SFI. Thus, it is reasonable for the UE transmitting or receiving the measurement signal to check whether transmission is possible by dynamic SFI
· Proposal 2: When a configured GC-PDCCH carrying dynamic SFI is not detected (detection erasure event) 
· UE assumes “unknown” dynamic SFI is received for all symbols in the current monitoring period

One remaining issue is to define UE behavior when UE fails to detect group-common PDCCH carrying dynamic SFI but success to detect UE-specific PDCCH carrying data transmission. In that case, UE can know the symbol direction from UE-specific data transmission so that the UE can transmit or receive the measurement signals. However, the current agreement says ‘When DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI, UE behavior will be the cancellation of the measurement or measurement related transmission’ In other words, even if UE knows the symbols detection but the measurement signal should be cancelled. So, we need to clarify this issue. Our proposal is the following
· Proposal 3: For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 
· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission unless UE receives DL/UL direction from UE-specific data transmission
	
3 Conclusion
In this contribution, we discussed the remaining issue on UE behavior related to dynamic SFI carried by group common PDCCH. Our views are summarized as follows:
· Proposal 1: Further consider use cases to determine whether support or not the following FFS. 
· UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI
· Proposal 2: When a configured GC-PDCCH carrying dynamic SFI is not detected (detection erasure event) 
· UE assumes “unknown” dynamic SFI is received for all symbols in the current monitoring period
· Proposal 3: For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 
· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission unless UE receives DL/UL direction from UE-specific data transmission
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