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1 Introduction

At the RAN1#91 meeting, the following agreements were made with regard to GC PDCCH [1]:

Agreements:

· On SSB transmission

· SSB transmission can happen in semi-static DL

· SSB transmission can happen in semi-static unknown

· Symbols configured to transmit SSB cannot be overwritten to UL

Agreements:

· The reception of DL one-slot UE-specific data not semi-statically configured by RRC and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI

· FFS the case of DL multi-slot UE-specific data not semi-statically configured by RRC

Agreements:

· In a UE PDCCH monitoring occasion, 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 

Agreements:

· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction

· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment

· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted

· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled

· Transmission direction implied by UE-specific RRC configuration is treated together as “measurement”

· Currently already include: 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

· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 

· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”

· FFS: Configured resources for RRM for neighbor cell measurement

· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed

· Same mechanism can be applied to SUL case

Agreements:

· NR does not support the following: 

· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI

· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown

· Follow scheduled multi-slot transmission 

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

In the contribution, we discuss some remaining aspects on GC PDCCH and dynamic SFI.  
2 Conflicts between SSB/PDCCH monitoring occasions and periodic UL transmissions in flexible symbols
As specified in NR, UE is not expected conflicting DL and UL direction from semi-static and dynamic slot configuration. However, for certain scenarios, this may not be always guaranteed by network scheduling. For instance, depending on configured SR periodicity, SR resource may collide with synchronization signal block (SSB) or configured control resource set (CORESET) as shown in Figure 1. Similar can be the cases for Types 1 and 2 CG PUSCH. 

If conflicts between such UL transmission opportunities and PDCCH monitoring occasions or SSB occasions in semi-statically configured flexible symbols are to be avoided by gNB scheduling, it can lead to severe scheduling restrictions that could significantly impact the achievable latency performance in NR systems.
Thus, it can be much more efficient to define UE behavior to handle such conflicts. Accordingly, UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or CORESET for PDCCH monitoring. 
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Figure 1. SR collision with CORESET
Proposal 1:
· UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or symbols configured for PDCCH monitoring.

3 Mismatch between SFI monitoring periodicity and indicated SFI length

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 or longer than the SFI monitoring periodicity. We consider each of these two cases below.

· Indicated SFI span < 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.

· Indicated SFI span < SFI monitoring periodicity.

· This is a possible scenario wherein the gNB may indicate SFI corresponding to a number of slots that go beyond the next DCI format 2_0 monitoring occasion. However, there is no clearly identified need to allow for an SFI transmitted in the latter monitoring occasion to over-write a part of the previously indicated SFI. Thus, the simplest approach should be to specify that in such cases the UE does not expect conflicting link direction indication (including indication of different sets of flexible symbols) by a latter SFI. 
· Note that, conflicts in DL/UL link directions between scheduling DCI and SFI in DCI 2_0 are not allowed and only over-writing of flexible symbols by scheduling DCI is allowed. Following similar logic, over-writing of one SFI by another latter SFI should also be precluded, except possibly for flexible symbols as indicated by the earlier SFI. However, for the case of a latter SFI over-writing flexible symbols indicated by an earlier SFI to either DL or UL, the use case is not sufficiently motivated to justify the added complexity for UE implementation as well as specifications, since the most typical use case of dynamically scheduling DL/UL reception/transmission can be achieved by over-writing by DCI-based triggering.
· Therefore, although the gNB may transmit another SFI in the latter occurring format 2_0 monitoring occasion, the UE does not expect any conflicts in the indicated slot formats in any of the overlapped slots.

Proposal 2:
· In case the indicated SFI span is different from the SFI monitoring periodicity
· If indicated SFI span < SFI monitoring periodicity

· Any remaining slots are treated as those without any SFI indication. The UE follows any received semi-static configuration or dynamic scheduling DCI/triggers

· If indicated SFI span > SFI monitoring periodicity 

· The UE does not expect any conflicts between the indicated slot formats in any of the slots with overlapping slot format indication detected in different monitoring occasions.

4 Conclusions

In this contribution, we discussed some remaining aspects on GC PDCCH and dynamic SFI. Further, we summarize the proposals as follows:
Proposal 1:
· UE shall not transmit any periodic or semi-statically configured UL transmission if one or more of symbols for the UL transmission overlaps with symbols that are not configured as DL or UL symbol via semi-static UL-DL configuration, but correspond to symbols with SSB transmissions or symbols configured for PDCCH monitoring.

Proposal 2:
· In case the indicated SFI span is different from the SFI monitoring periodicity

· If indicated SFI span < SFI monitoring periodicity

· Any remaining slots are treated as those without any SFI indication. The UE follows any received semi-static configuration or dynamic scheduling DCI/triggers

· If indicated SFI span > SFI monitoring periodicity 

· The UE does not expect any conflicts between the indicated slot formats in any of the slots with overlapping slot format indication detected in different monitoring occasions.
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