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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
UE behavior

As all UE scheduling operations are provided by UE-specific DCI formats, SFI is for non-scheduled UEs having transmissions/receptions configured by higher layers. The main/only functionalities of SFI are cancellation of transmissions/receptions configured by higher layers and, potentially, indication of reserved resources. For example, SFI can change a flexible symbol where periodic SRS transmission is configured to a UE to a DL symbol and then the UE does not transmit SRS. Therefore, as such SRS configurations in flexible resources intend to capture dynamic UL/DL interference (not semi-static UL channel/interference), a UE should not transmit RRC-configured signaling in flexible symbols if the UE does not detect the respective SFI providing the slot structure simply because it is likely that the symbols are DL. If for example all transmissions in flexible symbols need to be cancelled (e.g. because gNB schedules DL transmissions), the gNB may even skip transmission of the GC-PDCCH with the SFI.
The UE behavior for reception is more nuanced as the effect of receiving different signaling can be different. Receiving CSI-RS and determining CSI (and possibly, although unlikely due to proper network configuration, path-loss) when respective symbols are UL/reserved ones should be avoided, especially considering that UE can apply filtering over time. Receiving PDCCH is less damaging. A UE may waste some power in PDCCH monitoring instances corresponding to UL/reserved symbols but, again considering the DL-dominant nature of slot configurations and the small likelihood of a UE failing to detect GC-PDCCH, this additional power is not material. However, if a UE is expected to receive PDCCH when failing to detect GC-DCI conveying SFI, this can maintain a link with the gNB and also allow the gNB to not transmit a respective GC-PDCCH if it so chooses (e.g. due to other signaling priorities in the CORESET when no material harm is done by the UEs not knowing the structure of slots during the GC-PDCCH transmission periodicity). It is assumed that SS/PBCH blocks and indicated PRACH resources are not in flexible symbols (TBD is specification support is needed).   

Proposal 1: For a UE that does not detect SFI and for transmissions/receptions configured by higher layers, the following UE behaviors apply in flexible symbols: no transmissions, no receptions except for PDCCH. 
Further, a symbol indicated by dynamic SFI as flexible becomes a reserved symbol and therefore, not only PDCCH, but also any other transmission or reception is not expected to occur in such symbols. Existing specifications are adequate for this aspect. 
BWP Operation

As full-duplex operation is not supported, the same SFI value applies to all BWPs of a cell (even though GC-PDCCH conveying SFI can be transmitted in each configured BWP for a UE). Then, trivially, when a UE switches BWPs, the UE assumes same slot configuration as in the BWP where the UE detected the GC-DCI conveying the SFI.  

Proposal 2: A same slot configuration is applicable throughout a cell bandwidth. 
Minimum UE processing time

Although some UEs can have enhanced capabilities and afford short processing timelines, adaptation of slot configuration is applicable to all UEs in a BWP/cell (that support SFI) and the UE processing time for the SFI is dictated by the UE with the lowest processing capability. 

A network should know the UE processing capability in order to determine the earliest possible flexible symbols to configure periodic/semi-static transmissions. The UE processing capability can also affect decisions such as “UE is not expected to have conflict on link (DL or UL) direction between that of dynamic SFI and that of UE specific data” since this may have a different meaning to different UEs depending on when the dynamic SFI can be assumed to be applicable. Overall, either a minimum UE capability for SFI processing should be defined or a UE should report it – the former option is simpler at least for phase 1. Therefore, although the earliest slot the SFI can apply is the same slot as the SFI transmission, this need not hold for all UEs, either for DL receptions or for UL transmissions. 
Proposal 3: Consider specifying a minimum UE capability for SFI processing for UEs supporting adaptation of slot configuration. 
Slot format configurations
Some slot format configurations have been included in TS 38.211. Additional slot format configurations can be discussed later (only RAN1 impact) as NR specifications stabilize and all aspects can be accounted for. At the moment, the only additional slot format configurations that need to clearly be supported are the ones corresponding to the LTE TDD UL/DL configurations. For NR phase 1, the dynamic SFI should provide slot configurations over a number of slots equal to the configured SFI transmission periodicity.  
Proposal 4: All LTE TDD UL/DL configurations are supported by slot format configurations. 
Miscellaneous
GC-PDCCH can provide SFI for multiple cells either individually per cell or per group of cells. The different (groups of) cells can have different numerologies. In order to avoid replicating the slot configurations Table for each of the numerologies, a slot structure can be based on 15 KHz SCS and derived/replicated per slot over the slot duration for 15 KHz SCS. The case of extended CP requires additional considerations but the same basic rule can also apply in this case.

Proposal 5: Slot configurations for numerologies corresponding to SCS above 15 KHz can be derived by repeating the slot configuration for the numerology with 15 KHz SCS. 
Also, for design simplicity to again avoid multiple Tables for slot configurations, even when configurations for some slots over a number of slots can be assumed as known from semi-static configuration, the SFI also indicates the structure of those slots. This is similar with LTE eIMTA where an indication for an adaptation of an UL/DL configuration included fixed subframes.  

3 Conclusions

This contribution considered remaining aspects on the dynamic SFI operation and proposes the following. 
Proposal 1: For a UE that does not detect SFI and for transmissions/receptions configured by higher layers, the following UE behaviors apply in flexible symbols: no transmissions, no receptions except for PDCCH. 
Proposal 2: A same slot configuration is applicable throughout a cell bandwidth. 
Proposal 3: Consider specifying a minimum UE capability for SFI processing for UEs supporting adaptation of slot configuration. 
Proposal 4: All LTE TDD UL/DL configurations are supported by slot format configurations. 
Proposal 5: Slot configurations for numerologies corresponding to SCS above 15 KHz can be derived by repeating the slot configuration for the numerology with 15 KHz SCS. 
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