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Introduction
In the 3GPP RAN1#90bis meeting, the following agreements were made on the monitoring of the group common PDCCH and the high-layer signaling configured DL/UL assignment.

Agreements:
· gNB configures a per serving cell GC-PDCCH (for dynamic SFI) monitoring periodicity of K slots (based on GC-PDCCH numerology), up to 8 choices
· K = 1, 2, 5, 10, 20
· FFS other values
Agreements:
For the UE specific single-slot/multi-slotset 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.

Agreements:
· For the cell-specific higher layer signalling on semi-static DL/UL assignment, the transmission indication is in pattern of DL-unknown-UL. The signaling include: 
· For DL resources indication, the signaling include:
· Number of full DL slot(s) (x1) at the beginning of the period. Values for x1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)}
· Number of DL symbol(s) follow the full DL slots (x2). Values for x2 include {0,1,…, 13}
· For UL resource indication, the signaling include:
· Number of full UL slot(s) (y1) at the end of the period. Values for y1 include {0,1,…, (Number of slots in a UL-DL switching periodicity)} 
· Number of UL symbol(s) (y2) preceeds full UL slots. Values for y2 include {0,1,…, 13} 
· The resource(s) in a period between DL and UL segments are unknown resources.
· FFS The UE does not receive and not transmit on ‘Unknown’ resources in cell-specific higher layer signalling if not otherwise indicated.

Agreements:
· For the UE-specific higher layer signalling on semi-static DL/UL assignment, 
· The signaling includes the indication as per slot basis, the signalling includes:
· Number of DL symbol(s) (y3) in the beginning of slot No.x3
· Values for x3 include {1,…, (Number of slots in a UL-DL switching periodicity)}
· Values for y3 include {0,1,…,13,14}
· Number of UL symbol(s) (y4) in end of slot No.x4
· Values for x4 include {1,…, (Number of slots in a UL-DL switching periodicity)}
· Values for y4 include {0,1,…,13,14}
· The resource(s) in a slot without DL/UL indication are unknown resource(s).
· FFS the UE does not receive and not transmit on ‘Unknown’ resources in UE-specific higher layer signalling if not otherwise indicated.
· FFS At most single DL/UL switching point exists in a UL-DL switching periodicity. 


In this contribution, we present the discussion on the remaining issues for dynamic SFI.

Discussion
In Rel-15, basically high-layer common signaling, high layer dedicated signaling, dynamic SFI and UE-specific DCI jointly determines the transmission direction of each transmission unit. The overwriting rule has mostly agreed to resolve the case that conflict indication has been conveyed by different types of signaling. For the dynamic DL/UL assignment, the dynamic SFI can indicate the slot format for one or more slots by one entry from the UE-specific table. However, it is possible that the length of each entry in the table is multiple of configured GC-PDCCH monitoring period or a fraction of the configuration GC-PDCCH monitoring period. This means that the number of indicated slots might be different to the configured GC-PDCCH monitoring period. Thus, it is still not clear how to define the UE behavior on the uncertain slots. One type of the uncertain slots are the ones that have no indication from the dynamic SFI, while the other one type of the uncertain slots are the ones that have been indicated by more than one dynamic SFI.
Case 1: slots that have no indication from dynamic SFI
In this case, the slot format for some slots are not indicated in the GC-PDCCH carrying dynamic SFI as illustrated in Figure 1. Assuming the monitoring period for dynamic SFI is 4 slots, the dynamic SFI transmitted in slot 0 only indicates the slot format for a slot 0 and 1. Then there is no indication for slot 2 and 3.
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Figure 1: No dynamic SFI indication

For the slots that have no indication from dynamic SFI, the following UE behavior can be specified:
1) Option 1: UE follows the repetition of latest indication from dynamic SFI
2) Option 2: UE assumes that there is no dynamic SFI for these slots and thus follows transmission direction informed by other signaling
3) Option 3: UE takes this as flexible slots informed from the dynamic SFI
We prefer to take option 2. As the UE’s behavior is different depending on the types of signaling that convey the slot format information. If the gNB does not transmit the slot format for some slots by dynamic SFI, it implies that the gNB decides to keep the UE behavior on these slots implied by other signaling. For the slots that have no indication from any signaling, the UE treat these as dynamic flexible.
Proposal 1: If the number of indicated slots is less than the monitoring period, UE follows transmission direction informed by other signaling for the slots that have no dynamic SFI indication.

Case 2: slots that are indicated by more than one dynamic SFI
In this case, the slot formats for a slot might be indicated by more than one dynamic SFI. Assuming the configured monitoring period is 2 slots, while a SFI transmitted in slot 0 indicates the slot formats for slot 0 to slot 3, while the slot formats for slot 2 and 3 are again indicated in the dynamic SFI transmitted in slot 2 as illustrated in Figure 2.
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Figure 2: Multiple dynamic SFI indications
In this case, if there is conflict between the SFI, the following UE behavior can be considered
1) The latest SFI determines the slot format
2) Treat the conflict as dynamic SFI is not transmitted
3) Treat the conflict as dynamic flexible is transmitted
It is natural to take option 1. 
Proposal 2: For the slots that are indicated by multiple dynamic SFI, UE determines the slot format by the latest dynamic SFI.

Another issue is the UE behavior when UE misses the detection of the group common PDCCH on the configured monitoring occasions. Basically, the following UE behaviors can be considered:
· 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 regular NR-PDCCH structure is used for GC-PDCCH, the detection performance can be guaranteed. If the UE miss the detection of the GC-PDCCH, UE should treat this as SFI is not transmitted, and then UE follows the slot format indicated by semi-static signaling or other mechanisms.
Proposal 3: If the UE miss the detection of the GC-PDCCH, UE should treat this as SFI is not transmitted.


Conclusions
In this contribution, we present the discussion on remaining issues the dynamic SFI. Based on our analysis, we have the following proposals:
Proposal 1: If the number of indicated slots is less than the monitoring period, UE follows transmission direction informed by other signaling for the slots that have no dynamic SFI indication.
Proposal 2: For the slots that are indicated by multiple dynamic SFI, UE determines the slot format by the latest dynamic SFI.
Proposal 3: If the UE miss the detection of the GC-PDCCH, UE should treat this as SFI is not transmitted.
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