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1 Introduction

NR slot formats can be semi-statically configured, dynamically signaled in DCI format 2_0, or derived from a scheduling assignment in the absence of a semi-static UL-DL configuration. Although the basic framework has been specified in the physical layer specifications, a few remaining details need to be addressed regarding UE reception of DCI format 2_0, some of which are listed in [1]. This contribution provides solutions to the open issues.
2 DCI format 2_0 monitoring procedure
A UE configured to monitor for SFI in DCI format 2_0 is configured by higher layer signaling with a set of slot format combinations denoted as the SFI-set. Each slot format combination consists of up to N single slot formats. A first issue is whether the length, N, of a slot format combination is always equal to the monitoring periodicity of DCI format 2_0, it can be any integer multiple thereof, or more, generally, it doesn’t have to be an integer multiple of the periodicity. Recall the agreement from RAN1 #90bis,
	Agreements:

· For the UE specific single-slot/multi-slot set SFI table configuration

· Each entry of the table indicates a sequence of configured single-slot slot formats 

· Note if the sequence length is 1, the entry is a single-slot slot format

· Note if the sequence length is more than one, the entry is a multi-slot slot format

· Note that it is possible all the slots in a multi-slot slot-format can have the same slot format

· Note The entries in the table can be of different length including a mix of single slot SFI and multi-slot SFI

· The length of each entry in the table is FFS, e.g., multiple of configured GC-PDCCH monitoring period, a fraction of the configuration GC-PDCCH monitoring period, etc.


Although this principle was agreed earlier on, it is straightforward for a UE to expect that a signaled slot format combination matches the monitoring periodicity. A deviation from this well established practice for any control channel monitoring should be justified. 

If N is a fraction of the monitoring periodicity, the UE may assume that the remaining slots within the monitoring interval consist of Flexible symbols. This is equivalent to indicating the remaining slots in the period as Flexible slots as defined by SFI Index #2 in Table 4.3.2-3 of 38.211. 

On the other hand, if the length of a detected SFI-index N is an integer multiple of the monitoring periodicity, further specification is needed. For example, the UE may skip monitoring for DCI format 2_0 until the end of the duration indicated by the received SFI-index. Skipping these monitoring occasions may be intended to save some power but the performance benefit is quite marginal as the periodicity is set based on the cell’s traffic and/or interference pattern. Secondly, it prevents the network from making adjustments to fast changes in traffic and interference patterns. Therefore, it is sufficient for the slot format combination to be equal to the monitoring periodicity of DCI format 2_0.   
Proposal: for the UE-specific SFI table (SFI-set) each entry defines a slot format combination of N single-slot formats, where N is equal to the monitoring periodicity of DCI format 2_0.
A second issue is the maximum possible size of the UE-specific SFI table as this is needed to determine the length of the SFI index within a DCI format 2_0 payload. Since not all slot formats defined in the single slot format table of TS 38.211 would be applicable in a particular deployment, 3 – 4 bits should be sufficient to signal SFI for a given cell. Considering that cross scheduling of SFI may be configured for a UE, the slot format combination applicable to each serving cell could be different. Therefore, the SFI set should support all slot format combinations applicable to all configured serving cells that are indicated by a given DCI format 2_0. A maximum of 32 entries should suffice for the SFI set.
Proposal: a maximum of 32 entries is configured by RRC signaling for the UE-specific SFI set. 
2.1 UE procedure when SFI is not detected

An open issue regarding SFI monitoring is how a UE should handle the case of unsuccessful detection of DCI format 2_0 in a configured monitoring occasion. By definition unsuccessful detection of DCI format 2_0 simply means that CRC detection fails similarly to any other configured PDCCH candidate. Along these lines, the reasons are either the gNB did not transmit the PDCCH or the UE did not decode it due to poor channel conditions (assuming PDCCH BLER = 10-2). Four options were listed in [1], namely:

· Alt 1: UE will follow RRC configuration and DCI

· Alt 2: UE assumes dynamic SFI unknown is received 

· Alt 3: UE will follow configured PDCCH monitoring but cancel measurement 

· Alt 4: Cancel UL but honor DL

As the UE has no way of knowing if the gNB did or did not transmit DCI format 2_0, the UE can only assume – if it has to assume anything – that detection failed due to channel conditions. In this case the UE should not transmit or receive according to configured procedures such as CSI measurements, P-CSI, SR or SRS. In other words, the UE may treat the slots/symbols in the current monitoring interval as Flexible symbols. However, the UE may monitor for PDCCH at configured PDCCH monitoring occasions as a scheduling assignment may then indicate to the UE whether to transmit or receive. Note that this is the same behavior that was agreed in RAN1 #91 for Unknown symbols indicated by a semi-static UL-DL configuration.
Proposal: If a UE does not successfully detect a DCI format 2_0 at a configured monitoring occasion, the UE treats all symbols/slots until the next DCI 2_0 monitoring occasion as Flexible. The UE monitors for PDCCH at configured monitoring occasions until the next DCI 2_0 monitoring occasion. 

3 Conclusion
This contribution discussed several remaining issues for slot format indication. The proposals below summarize the discussion in this paper:
· Proposal: for the UE-specific SFI table (SFI-set) each entry defines a slot format combination of N single-slot formats, where N is equal to the monitoring periodicity of DCI format 2_0.
· Proposal: a maximum of 32 entries is configured by RRC signaling for the UE-specific SFI set.
· Proposal: if a UE does not successfully detect a DCI format 2_0 at a configured monitoring occasion, the UE treats all symbols/slots until the next DCI 2_0 monitoring occasion as Flexible. The UE monitors for PDCCH at configured monitoring occasions until the next DCI 2_0 monitoring occasion
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