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1 Introduction

This contribution considers remaining design issues of the UE-group common DCI/PDCCH for slot format indicator (SFI). 
2 Remaining Aspects for SFI operation
There are a few open issues regarding multi-slot configurations by dynamic SFI including:
a) Whether or not the configuration of slot formats always spans the periodicity of the DCI format 2_0 transmission.
b) If the configuration of slot formats spans less than the periodicity of the DCI format 2_0 transmission, the UE assumption for the remaining slots.
c) If the configuration of slot formats spans more than the periodicity of the DCI format 2_0 transmission, the UE assumption for the slot formats indicated by multiple SFI values.
To address the first issue, a consideration of the dynamic SFI functionalities is necessary. Basically, given the dynamic SFI functionalities agreed for Phase 1 and given the UL/DL scheduling flexibility provided by the UE-specific DCI formats, a system can operate with a dynamic slot structure without any need to use dynamic SFI with the exception of two functionalities; (a) indicating to the UE to not monitor PDCCH at certain occasions and thus enable some UE power savings (achieved by the dynamic SFI indicating as UL/flexible at least one symbol of a respective CORESET), (b) canceling UL/DL transmissions configured by higher layers.
If the indicated slots do not span the periodicity of the DCI format 2_0 transmission, options for the treatment of the remaining slots include the following. A first option is for a UE to follow the semi-static SFI indication when it is provided or treat all symbols as flexible when the semi-static SFI indication is not provided. A second option is to apply a fallback operation corresponding to the case that a UE fails to detect DCI format 2_0. A third option is to assume that the indicated slot format combination configuration repeats for the remaining slots of the DCI format 2_0 transmission periodicity. A fourth option is to assume that all remaining slots include flexible (not reserved) symbols which is not meaningful as there is no benefit of assuming fully flexible symbols over the semi-static SFI configuration for DL/UL transmissions configured by higher layers.
In all above options, the functionalities of dynamic SFI are disabled for the remaining slots over the transmission periodicity of the DCI format 2_0. The need to do so in general and versus configuring a shorter periodicity for the DCI format 2_0 transmission in particular, is unclear. For a shorter periodicity of DCI format 2_0, a gNB is not required to transmit a PDCCH with DCI format 2_0 and the only penalty is that the UE will not transmit SRS or compute CSI for corresponding symbols indicated as flexible by the semi-static SFI indication. For a longer periodicity of DCI format 2_0, a gNB can configure slot combinations that for the later slots approximate the semi-static SFI indication.  
Observation 1: There is no essential reason for supporting an indicated slot format combination that does not span the periodicity of the DCI format 2_0 transmission. 

If it is agreed for NR to support slot format combinations that do not span the periodicity of the DCI format 2_0 transmission, the third option is more meaningful as it preserves the SFI functionality. Then, if the DCI format 2_0 transmission periodicity is 
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Observation 2: If NR supports indication of slot format combinations that do not span the periodicity of the DCI format 2_0 transmission, repeating the slot format for the indicated slots is the only of the identified options that preserves SFI functionality. 

If it is agreed for NR to support slot format combinations that span more than the periodicity of the DCI format 2_0 transmission, possible options include a UE discarding the earlier SFI field value and following the later SFI field value or the UE expecting the same slot formats to be indicated by the multiple DCI formats 2_0 for the overlapping slots (the other possible alternative of the UE discarding the later SFI field value is the least reasonable). There is no motivation for first option as the gNB can instead configure slot format combinations that span the periodicity of the DCI format 2_0 transmission. There is some motivation for the second option in order to accommodate UEs that are in DRX during previous instances of the DCI format 2_0 transmission.    
Observation 3: If NR supports indication of slot format combinations that span more than the periodicity of the DCI format 2_0 transmission, the UE can expect the same slot formats to be indicated for overlapping slots. 

The conclusions for the above two aspects (indicated slot format configuration is smaller/larger than the DCI format 2_0 transmission period can also apply when the UE switches DL BWPs at least because it is not precluded a UE to be configured with different DCI format 2_0 transmission periodicities in different DL BWPs.

Finally, [1] currently specifies the following where the original wording “is not expected to be indicated …” was replaced by “does not receive” or “does not transmit”. This creates an ambiguity of whether the UE does not, for example, receive PDCCH or PDSCH only in the set of symbols in the slot (somewhat implied by the current text) or does not receive the whole PDCCH or PDSCH. The simpler approach and the intention of the agreement is to skip the transmission/reception.   
	For a set of symbols of a slot that are indicated as uplink by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE does not receive PDCCH, PDSCH, or CSI-RS in the set of symbols of the slot.

For a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters UL-DL-configuration-common, or UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.


A proposed text for [1] is provided below.
	When a PDCCH, or a PDSCH, or a CSI-RS reception by a UE would include symbols from a set of symbols of a slot that are indicated as uplink by higher layer parameters UL-DL-configuration-common, UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE does not receive the PDCCH, the PDSCH, or the CSI-RS, respectively.

When a PUCCH, or a PUSCH, or a PRACH, or a SRS transmission from a UE would include symbols from a set of symbols of a slot that are indicated to a UE as downlink by higher layer parameters UL-DL-configuration-common, or UL-DL-configuration-common-Set2, or UL-DL-configuration-dedicated, when provided to a UE, the UE does not transmit the PUSCH, or the PUCCH, or the PRACH, or the SRS, respectively.


In RAN1#92, the UE behaviour of HARQ-ACK feedback of SPS PDSCH with dynamic SFI was discussed and it was agreed that the UE is not expected to have confliction between the HARQ-ACK feedback on link (DL or UL) direction between that of dynamic SFI and the A/N for SPS PDSCH. 

For the UE behaviour of HARQ-ACK feedback for SPS PDSCH with semi-static UL/DL configuration, there was no consensus on whether the semi-static configuration can avoid the link conflict between HARQ-ACK and UL/DL configuration. Considering the different periodicity of SPS PDSCH and UL/DL configuration, it is difficult to avoid any collision but this is currently treated as an error case. It is more meaningful for the UE drop the DL SPS PDSCH reception when a conflict happens (and the UE does not transmit HARQ-ACK). Similar, a UE should not report HARQ-ACK  if the corresponding PUCCH transmission conflicts with the UL/DL configuration. 

Proposal 1: If SPS PDSCH or HARQ-ACK feedback in response to SPS PDSCH has link direction conflict with a semi-static UL/DL configuration, the UE drops the HARQ-ACK feedback. 
3 Conclusions

This contribution considered remaining aspects on the dynamic SFI operation. A text proposal to correct the UE behavior when a transmission or reception would include UL symbols or DL symbols, respectively, is provided. Further, the following are observed and proposed.

Observation 1: There is no essential reason for supporting an indicated slot format combination that does not span the periodicity of the DCI format 2_0 transmission. 

Observation 2: If NR supports indication of slot format combinations that do not span the periodicity of the DCI format 2_0 transmission, repeating the slot format for the indicated slots is the only of the identified options that preserves SFI functionality. 

Observation 3: If NR supports indication of slot format combinations that span more than the periodicity of the DCI format 2_0 transmission, the UE can expect the same slot formats to be indicated for overlapping slots. 

Proposal 1: If SPS PDSCH or HARQ-ACK feedback in response to SPS PDSCH has link direction conflict with a semi-static UL/DL configuration, the UE drops the HARQ-ACK feedback. 
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