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Background
In the email discussion [90b-NR-24] after RAN1#90bis meeting, the following agreements were made [1]. 

	Agreements:
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 (eg. 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
•       FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI 
0. The timing requirement for overwriting
0. 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

Agreements:
1. For the blind decoding of GC-PDCCH carrying SFI, the GC-PDCCH blind decoding is configured with up to two decoding candidates  with a configured aggregation level in a CSS or group-CSS in a configured corset




In this contribution, we present our views on remaining issues on group common (GC-) PDCCH.
 
Payload size and coding scheme
In RAN1#90bis meeting [2], it was agreed that, when configuring the GC-PDCCH monitoring for dynamic SFI for a serving cell, the gNB will configure the location of the bits used for the dynamic SFI in the payload. Hence, the GC-PDCCH payload should not be so small, so that it contains multiple bit fields each of which indicates a dynamic SFI. Furthermore, although this signal should not be essential to maintain communications between the network and the UE, whether to detect GC-PDCCH affects the UE behavior. Therefore, the GC-PDCCH should be always encoded by polar code and protected by CRC.

Proposal 1:
· GC-PDCCH always has CRC and use Polar code.

Direction determinations
Dynamic SFI over UE-specific scheduling DCI
In RAN1#90bis it was agreed that the UE is not expected to have conflict on link (DL or UL) direction between that of dynamic SFI and that of UE specific data (UE specific DCI triggered PDSCH, PUSCH (grant-based), and PUCCH with A/N for a PDSCH) in Rel-15. This agreement had the note which said a link direction denoted as “unknown” in dynamic SFI is not deemed as in conflict with DL or UL. In other words, the agreement does not exclude “unknown” in dynamic SFI indication after UE-specific DCI based PDSCH/PUSCH scheduling. However, this overwriting causes complication at the UE side. Therefore, we propose that UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overwritten by “unknown” in dynamic SFI.

Proposal 2:
· UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overwritten by “unknown” in dynamic SFI.

Semi-statically configured receptions, transmissions and measurements 
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 unknown of dynamic SFI. Therefore, the UE can still assume semi-static DL and UL symbols are available.

Proposal 3:
· 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 “unknown” for semi-static “unknown”;
· dynamic “downlink” for semi-static “downlink”; and
· dynamic “uplink” for semi-static “uplink”.


Conclusion
In this contribution, group-common PDCCH are discussed, and we propose:

Proposal 1:
· GC-PDCCH always has CRC and use Polar code.

Proposal 2:
· UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overwritten by “unknown” in dynamic SFI.

Proposal 3:
· 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 “unknown” for semi-static “unknown”;
· dynamic “downlink” for semi-static “downlink”; and
· dynamic “uplink” for semi-static “uplink”.
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