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1 Introduction

At the RAN1 #92 meeting, the following agreements were made with regard to GC PDCCH [1]:
Agreements:

· If a configured DCI format 2_0 is not received, PDCCH monitoring is performed till the next configured DCI format 2_0 monitoring occasion

Agreements:

· If a configured DCI format 2_0 is not received, before the next configured DCI format 2_0 monitoring occasion, UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols

Further, at the RAN1 #92bis meeting, the following agreements were made with regard to GC PDCCHs [2]:

Agreements:

· On slot format indication for ECP, reuse the slot format indication for NCP, and determine the direction of an ECP symbol using the indicated direction of (partially) overlapping NCP symbols

· If all (partially) overlapping NCP symbols are D, the ECP symbol is D

· If all (partially) overlapping NCP symbols are U, the ECP symbol is U

· If one of (partially) overlapping NCP symbols is X, the ECP symbol is X

Agreements:

· Regarding cancellation of RRC configured DL reception with a DCI granted UL transmission, or the cancellation of RRC configured UL transmission with a DCI granted DL reception, the cancellation is subject to a minimum time constraint, which follows N2 timeline 

Agreements:

· After active BWP switching, the SFI received before the BWP switching is still applicable to the new active BWP after switching 

Agreements:

· UE is not expected to monitor GC-PDCCH for SFI for a first cell in another cell with larger SCS than the first cell in Rel-15

Agreements: 

· In UE-specific SFI table configuration, it is possible for the length of an entry to be longer than the configured monitoring period of the SFI

· For a slot covered by multiple SFIs transmitted at different slots, the UE does not expect to receive different slot format indicated by different SFIs.

· If UE receives different slot formats for the same slot from different SFI, the UE behaviour is not defined.

Agreements

· In the slot format table in TS38.211, the entry 255 is defined such that when a slot format for a slot is indicated as 255, the UE does not use this information in deciding the cancellation of UE-specific RRC configured DL receptions or UE-specific RRC configured UL transmissions

Agreements:

· When an RRC configured UL transmission is cancelled by SFI or DCI, the UE is not expected to cancel the part of RRC configured UL transmission that is to be transmitted over the OFDM symbols within N2 OFDM symbols after the end of the OFDM symbol carrying the SFI or DCI from UE perspective.

Agreements:

· For cancellation of RRC configured transmission or reception by SFI, the cancellation is for a unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.

· For RRC configured CSI-RS resource set, the cancellation unit is the CSI-RS resource set

· For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot

· For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH

· For RRC configured SRS transmission, the cancellation unit is OFDM symbol

Agreements:

· For a grant based PDSCH, rate matching around RRC configured CSI-RS, if the CSI-RS is cancelled by setting SFI to “flexible” or the UE does not detect the SFI for the slot, the PDSCH still rate match around the CSI-RS RE locations.

· This may not have spec impact

Agreements:

· For a UE-specific RRC configured UL transmission, if one OFDM symbol of the configured transmission falls on the semi-static DL symbol or a symbol SSB is transmitted as indicated, the UE shall cancel the transmission.

· For a UE-specific RRC configured DL reception, if one OFDM symbol of the configured reception falls on the semi-static UL symbol or a symbol PRACH is configured, the UE shall cancel the reception.

In the contribution, we discuss some remaining aspects on GC PDCCH and dynamic SFI.  
2 Handling the case when indicated SFI span less than SFI monitoring periodicity
The number of slots for which the slot format information may be indicated dynamically as part of the SFI carried by the GC PDCCH (DCI format 2_0). This number can be independent of the monitoring periodicity for DCI format 2_0 in the cell. Thus, there can be cases wherein the indicated SFI span is shorter than the SFI monitoring periodicity. 
This is a possible scenario wherein the gNB may indicate slot format information only for a set of slots within the monitoring periodicity, and in such a case, the remaining slots should simply be treated as those without any indicated SFI. The UE should follow indication based on any received semi-static DL-UL configuration or dynamically scheduled Rx/Tx instances.

Proposal 1:
· In case the indicated SFI span is less than the SFI monitoring periodicity, any remaining slots are treated as those without any SFI indication, i.e., same as SFI = 255. The UE follows any received semi-static configuration or dynamic scheduling DCI/triggers.
3 Action time for UL cancellation 
As agreed in RAN1 AH 1801 meeting, for RRC configured UL transmission cancellation, N2 timeline is followed on the action time for GC-PDCCH carrying SFI [3]. The motivation is to allow UE with sufficient processing time to refrain from transmission of any UL channel/signal on such affected symbols. In such a case, the UE needs to process the GC PDCCH as well as trigger appropriate commands from the baseband to the RF components to refrain from transmissions.
In case of cross-carrier scheduling for SFI indication with mixed numerology, where scheduling cell and SFI cell are configured with different numerologies, similar principle can be extended for the cancelation of RRC configuration UL transmission on the scheduled cell. In particular, N2 should follow the values corresponding to lower subcarrier spacing of scheduling cell and SFI cell, which can provide sufficient processing time for UE to refrain from transmission of any UL channel/signal on the affected symbols. 

Proposal 2:
· For RRC configured UL transmission cancellation, in case of cross-carrier scheduling for SFI indication with mixed numerology, the action time equals the N2 value corresponding to the lower subcarrier spacing of the scheduling cell and SFI cell. 
4 Handling conflicts between RRC configured DL and UL directions
It has been discussed during the last RAN1 meeting that there could be cases with conflicting link directions between semi-statically configured DL or UL channels/signals. 
In this regard, the following proposal was discussed without any agreement/conclusion during RAN1 #92bis:

	Proposal:

· If UE-specific RRC configured DL reception and UE-specific RRC configured UL transmission are configured on the same symbol

· If SFI monitoring is configured and the symbol is indicated as DL or UL, the UE will follow the direction indicated by the SFI to decide UL transmission or DL reception

· If SFI monitoring is configured and the symbol is indicated as flexible or the SFI is not detected, the UE will cancel both UL transmission and DL reception on the symbol 

· If SFI monitoring is not configured, or SFI monitoring is configured, and the detected SFI indicates slot format 255 for the slot contains the symbol, a priority relationship between each RRC configure DL or UL pair needs to be defined:

· FFS: The priority relationship between each RRC configure DL or UL pair needs to be defined

· FFS: Which pairs of RRC configured DL and UL coexistence can be supported


In our view, for the first two cases, the suggested mechanisms that rely on the configuration of dynamic SFI are quite appropriate. However, the last case, corresponding to scenarios wherein dynamic SFI is not available or not applicable (SFI = 255), further consideration is necessary.
A simple option that may work in majority of cases is to rely on network scheduling to avoid such scenarios. However, depending on the configured periodicities of the respective channels/signals, e.g., SR or PUSCH with configured grant (types 1 or 2) may be configured with periodicity of few symbols (up to 2 symbol periodicity values supported in Rel-15 NR), it may not be possible to avoid all conflicts via scheduling. 

Towards this, first we list the primary set of such periodic/semi-persistent configurations for UL and DL respectively. 
For RRC configured UL physical channels and/or signals:

· Scheduling request (SR)

· UL transmission configured grant types 1 and 2. Note that for Type 2 configured grant uplink transmission, RRC configured UL channel refers to the subsequence transmission, instead of the initial transmission, which is activated by DCI.

· Periodic sounding reference signal (P-SRS) and semi-persistent sounding reference signal (SP-SRS)  

· Periodic Channel state information (CSI) reports (P-CSI) and semi-persistent CSI report (SP-CSI)

· Physical random access channel (PRACH)

· Semi-persistent (SPS) hybrid automatic repeat request – acknowledgement (HARQ-ACK) feedback, which is in response to DL SPS physical downlink shared channel (PDSCH) transmission

For RRC configured DL physical channels and/or signals:

· Physical downlink control channel, wherein UE needs to monitor candidates in configured control resource set(s) (CORESET)

· Semi-persistent PDSCH transmission

· Periodic and semi-persistent CSI-reference signal (P-CSI-RS) and (SP-CSI-RS). 
Considering the lists above, in our view, most cases, except a few, may be handled via network implementation. However, UE behavior and prioritization rules may need to be defined for some of the cases that may not be left up to proper network scheduler implementation. 

Towards this, we consider the following simple rules to alleviate the burden on the network scheduler:

· In case the conflicts occur in symbols for which the UE received semi-static DL-UL configuration indicating a particular link direction (DL or UL) for all such conflicting symbols, the channel/signal with direction aligned with such semi-static DL-UL configuration should be prioritized, and the other one cancelled.

· Priority rule in case when RRC configured physical channels/signals have conflicting DL and UL direction in one or more symbols can be defined on the configured periodicity values. This can help address the most challenging cases that involve channels/signals with very small periodicities, viz., SR and Types 1 and 2 CG PUSCH for UL, and PDCCH monitoring for DL, all with periodicity of less than slot duration:
· For such cases, to minimize impact to other configured features, prioritization based on configured periodicity can be applied such that the periodic/semi-persistent channel/signal that has shorter periodicity is prioritized over the one that is configured with longer periodicity.
For other cases, the UE does not expect conflicting link directions between the RRC-configured DL and UL channels/signals.
Proposal 3:
· If UE-specific RRC configured DL reception and UE-specific RRC configured UL transmission are configured on the same symbol
· If SFI monitoring is configured and the symbol is indicated as DL or UL, the UE will follow the direction indicated by the SFI to decide UL transmission or DL reception
· If SFI monitoring is configured and the symbol is indicated as flexible or the SFI is not detected, the UE will cancel both UL transmission and DL reception on the symbol 
· If SFI monitoring is not configured, or SFI monitoring is configured, and the detected SFI indicates slot format 255 for the slot contains the symbol, following sub-cases are defined:
· If the conflicts occur in symbols for which the UE receives semi-static DL-UL configuration indicating a particular link direction (DL or UL) for all such conflicting symbols, the channel/signal with direction aligned with such semi-static DL-UL configuration is prioritized, and the other one cancelled.

· When one of the conflicting channels/signals has periodicity < 1 slot duration and is one of: SR and Types 1 and 2 CG PUSCH for UL, and PDCCH monitoring for DL, 

· The RRC-configured DL/UL channel/signal that has longer periodicity is prioritized over the one that is configured with shorter periodicity.
· For other cases, the UE does not expect conflicting link directions between the RRC-configured DL and UL channels/signals.
5 Conclusions

In this contribution, we discussed some remaining aspects on GC PDCCH and dynamic SFI. Further, we summarize the proposals as follows:
Proposal 1:
· In case the indicated SFI span is less than the SFI monitoring periodicity, any remaining slots are treated as those without any SFI indication, i.e., same as SFI = 255. The UE follows any received semi-static configuration or dynamic scheduling DCI/triggers.
Proposal 2:
· For RRC configured UL transmission cancellation, in case of cross-carrier scheduling for SFI indication with mixed numerology, the action time equals the N2 value corresponding to the lower subcarrier spacing of the scheduling cell and SFI cell. 
Proposal 3:
· If UE-specific RRC configured DL reception and UE-specific RRC configured UL transmission are configured on the same symbol
· If SFI monitoring is configured and the symbol is indicated as DL or UL, the UE will follow the the direction indicated by the SFI to decide UL transmission or DL reception
· If SFI monitoring is configured and the symbol is indicated as flexible or the SFI is not detected, the UE will cancel both UL transmission and DL reception on the symbol 
· If SFI monitoring is not configured, or SFI monitoring is configured, and the detected SFI indicates slot format 255 for the slot contains the symbol, following sub-cases are defined:
· If the conflicts occur in symbols for which the UE receives semi-static DL-UL configuration indicating a particular link direction (DL or UL) for all such conflicting symbols, the channel/signal with direction aligned with such semi-static DL-UL configuration is prioritized, and the other one cancelled.

· When one of the conflicting channels/signals has periodicity < 1 slot duration and is one of: SR and Types 1 and 2 CG PUSCH for UL, and PDCCH monitoring for DL, 

· The RRC-configured DL/UL channel/signal that has longer periodicity is prioritized over the one that is configured with shorter periodicity.
· For other cases, the UE does not expect conflicting link directions between the RRC-configured DL and UL channels/signals.
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