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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
Multi-slot configurations
There are a few open issues regarding multi-slot configurations by dynamic SFI including:
a) Whether or not the indicated slots always span the periodicity of the DCI format 2_0 transmission.
b) If the indicated slots span less than the periodicity of the DCI format 2_0 transmission, what does the UE assume for the remaining slots.
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 three functionalities; (a) indicating to the UE to not monitor PDCCH at certain monitoring 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, and (c) indicating reserved symbols which does not offer additional functionality than canceling UL/DL transmissions configured by higher layers.
If the indicated slots do not span the periodicity of the DCI format 2_0 transmission, there are a few options for the treatment of the remaining slots. A first option is for a UE to simply 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. The second option is equivalent to the first option if the fallback operation is the same as following the semi-static SFI indication. A third option is to assume that all remaining slots include flexible (not reserved) symbols.
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. It is noted that if the fallback operation in case a UE fails to detect DCI format 2_0 is the semi-static SFI configuration, there is no additional overhead from having a shorter DCI format 2_0 transmission periodicity relative to options 1 and 2 as the gNB does not need to transmit DCI format 2_0. Option 3 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 or scheduled by a DCI format and could also be achieved by having a configuration of slots equal to the DCI format 2_0 transmission periodicity where the symbols in all remaining slots are all flexible.

Proposal 1: Dynamic SFI provides an indication for the structure of each slot per over the DCI format 2_0 transmission periodicity. 
Remaining UE behaviors
As previously discussed the main functionality of dynamic SFI, in addition to indicating to a UE to not monitor PDCCH in some monitoring occasions, is the cancellation of transmissions/receptions configured by higher layers. One pending issue is the UE behavior when the UE fails to detect DCI format 2_0 due to DCI format 2_0 not being transmitted from the gNB or due to a detection error by the UE (clearly, the UE cannot distinguish the reason). 

There are two alternatives. The first alternative is for the UE to not assume a particular direction (UL or DL) for flexible symbols – that is, for the UE to assume that it failed to detect DCI format 2_0 – and cancel transmissions/receptions configured on symbols indicated as flexible by the semi-static SFI configuration. The second alternative is for the UE to assume the direction indicated by the semi-static SFI for the flexible symbols and transmit/receive on symbols indicated as flexible by the semi-static SFI configuration. The advantage of the first alternative is its safety as the UE will not be transmitting or receiving when it should not – the disadvantage is that the UE will cancel transmissions/receptions configured by higher layers when the UE can actually perform them. 
The first alternative is preferred as the network operation should not be compromised by UEs failing to detect DCI format 2_0. Regarding the transmissions/receptions that may be unnecessarily cancelled by the UE, those are likely to be ones corresponding to SRS/CSI-RS and not to grant-free PDSCH/PUSCH or PUCCH. This is because flexible symbols can be subject to cross-link inter-cell interference and, especially for grant-free PUSCH and PUCCH transmissions, a network is unlikely in practice to configure them to occur on flexible symbols. The impact on the system throughput from some UEs occasionally not transmitting/receiving periodic/semi-persistent SRS/CSI-RS is marginal especially compared to having such UEs receiving and, more seriously, transmitting when they should not. It is noted that although DCI format 2_0 is nominally expected to have good reliability, in practice the interference a UE experiences is unpredictable and so is the fading/shadowing particularly in small cells where operation with dynamic SFI is more beneficial.   
Proposal 2: If a UE does not detect DCI format 2_0, the UE does not transmit or receive (except for PDCCH) in slot symbols indicated as flexible by the semi-static UL/DL configurations. 
The wording of previous agreements on the UE behavior when there is a conflict between semi-static SFI configuration and higher layer configuration for transmissions/receptions needs to be revisited. The following in captured in [1]. 
	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 is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to 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 is not expected to be indicated by a DCI format with CRC scrambled by C-RNTI or be configured by higher layers to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.


The problem is grant-free PUSCH transmissions or SR transmissions can be configured with periodicity as small as 2 symbols. The same holds for the PDCCH search space. Then, it is practically impossible to guarantee that, for example, “For a set of symbols of a slot that are indicated as downlink by higher layer parameters UL-DL-configuration-common, the UE is not expected to be configured by higher layers to transmit PUSCH or PUCCH in the set of symbols of the slot” because that would mean no DL symbols. An alternative wording that avoids the above problem is provided by the following text proposal.

	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.


Proposal 3: Revise [1] according to the text proposal. 

Multi-Slot format configurations
At the moment, the only multi-slot format configurations that need to be supported are the ones corresponding to the LTE TDD UL/DL configurations to enable coexistence with LTE eIMTA. Remaining multi-slot format configurations can be combinations of the slot format configurations in [2] and criteria for their selection are left to discussions at the meeting and can consider UL/DL traffic patterns to be supported (with prioritization to DL-heavy traffic) and sufficient opportunities to HARQ-ACK transmissions from UEs.
Proposal 4: All LTE TDD UL/DL configurations are supported by the multi-slot format configurations. 
3 Conclusions

This contribution considered remaining aspects on the dynamic SFI operation and proposes the following. 
Proposal 1: Dynamic SFI provides an indication for the structure of each slot per over the DCI format 2_0 transmission periodicity. 
Proposal 2: If a UE does not detect DCI format 2_0, the UE does not transmit or receive (except for PDCCH) in slot symbols indicated as flexible by the semi-static UL/DL configurations. 
Proposal 3: Revise [1] according to the text proposal. 

Proposal 4: All LTE TDD UL/DL configurations are supported by the multi-slot format configurations. 
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