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1. Introduction

In this contribution, we discuss remaining issues for SFI.
2. Discussion 

Dynamic SFI overridden by dynamic scheduling

During email discussion after RAN1#90bis, the following agreement regarding overwriting rules for different types of SFIs was achieved [1]:
Agreements:
· On overwriting rules across semi-static DL/UL assignment, dynamic SFI, DCI, etc
· Need to decide the overwriting rules between 

· Semi-static DL/UL assignment (including states DL, UL, unknown) 

· Dynamic SFI (indicated in GC-PDCCH with states DL, UL, and unknown)

· UE specific data transmission (UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH) 

· Also include DCI triggered aperiodic measurement related signals, such as aperiodic CSI-RS, aperiodic SRS, etc

· FFS: Broadcast transmission, sync, PRACH, RAR, UL data transmission without UL grant, …

· Measurement: Measurement related signals semi-statically configured by UE-specific RRC (eg. periodic/semi-persistent CSI-RS for CSI report, periodic CSI report, periodic/semi-persistent SRS) where a DL or UL direction will be assumed 

· FFS: CSI-RS for RRM, TRS, etc

· FFS: Other signals, measurements, and monitoring (including configured coreset monitoring)

<…>
· For the states in dynamic SFI in symbols not under DL/UL from semi-static DL/UL assignment (Already agreed in other agreements and only include for completeness) 

· UL/DL in dynamic SFI cannot be overwritten by UE specific data 

· UE will treat it as an error case when UE specific data and dynamic SFI imply different transmit directions

· Unknown in dynamic SFI can be overwritten by UE specific data (change to DL or UL) 

· UE will follow the DCI for UE-specific data transmission and reception

In RAN1#91 meeting [2], some further agreement to handled PDCCH monitoring for symbol(s) indicated as un-known by dynamic SFI:
Agreements:

· In a UE PDCCH monitoring occasion, if dynamic SFI “unknown” is received (not overwritten) for at least one symbol configured for UE PDCCH, the UE is not expected to monitor the PDCCH 

According to the above two agreements, as long as at least one symbol configured for UE PDCCH is indicated as “unknown” by dynamic SFI, a UE does not monitor the PDCCH if the at least one symbol is not indicated by UE-specific DCI as DL or UL. However, it is unclear whether UE would monitor PDCCH or not if the at least one symbol are indicated as DL or UL by UE-specific DCI.
According to current CR for 38.213 [3], the following is described:

For a set of symbols of a slot indicated to a UE as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated, when provided to the UE, or when higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and tdd-UL-DL-ConfigDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255 
-
If one or more symbols from the set of symbols are symbols in a control resource set configured to the UE for PDCCH monitoring, the UE receives PDCCH in the control resource set only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols. 
It seems according to the CR, no matter at least one symbol is overwritten to DL or UL, the UE would not monitor PDCCH. It is quite reasonable that UE does not monitor PDCCH if the at least one symbol is overwritten to UL. However, it is unclear why UE does not monitor PDCCH if the at least one symbol is overwritten to DL. And it seems there is no explicit agreement to go this route and we think some confirmation is required.

Proposal 1: Confirm it is intended “Not” to monitor PDCCH for symbol(s) which is indicated as flexible by DCI format 2_0 and indicate as DL by UE-specific DCI.
Otherwise, if this cannot be confirmed, RAN1 may need to discuss whether to allow PDCCH monitoring in this case. If eventually agree to monitor PDCCH in this case, a text proposal is required to clarify this.
A slot covered by multiple dynamic SFIs
In last RAN1 meeting, it was agreed to support an slot format combination whose length is longer than monitoring periodicity of DCI format 2_0, resulting in overlapping among different dynamic SFIs [4]:
Agreements: 

· In UE-specific SFI table configuration, it is possible for the length of an entry to be longer than the configured monitoring period of the SFI

· For a slot covered by multiple SFIs transmitted at different slots, the UE does not expect to receive different slot format indicated by different SFIs.

· If UE receives different slot formats for the same slot from different SFI, the UE behaviour is not defined.

It has been agreed UE should not expect different slot formats from different dynamic SFI in the overlapping portion. However, one unclear point is that when a prior dynamic SFI and a latter dynamic SFI overlap in time domain while the latter dynamic SFI was not detected by the UE, which slot format UE should assume during the monitoring periodicity for the latter dynamic SFI? An illustration of this issue is given in below figure 1.
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                              Fig.1 mis-detetion of latter dynamic SFI
In the following we propose some alternative to resolve this issue:

For the slots covered by former dynamic SFI:

Alt.1 Follow former dynamic SFI
Alt.2 UE behavior undefined (as if different dynamic SFIs are received)

Alt.3 Follow the behavior of dynamic SFI not indicated

Alt.4 Follow RRC configuration
It seems Alt.1, to follow former dynamic SFI, is in-line with the current specification and therefore is our preference.
For the slots not covered by former SFI and before the next monitoring occasion:

Alt.1 Follow the behavior of dynamic SFI not indicated

Alt.2 Follow RRC configuration
It seems Alt.1, to follow the case dynamic SFI not indicated, is in-line with the current specification and therefore is our preference.

Proposal 2: When a dynamic SFI indicates slot format for a set of slots within a monitoring periodicity of the next monitoring occasion and there is no dynamic SFI received in the next monitoring occasion, 
· UE follows the dynamic SFI for the set of slots.

· UE follows the behavior of slot format not indicated for other slots within the monitoring periodicity
Collision of beam failure recovery procedure and uplink transmission

According to current beam failure detection and recovery procedure, the transmission of beam failure recovery request or Msg3 in contention-based beam failure recovery may collide with PUCCH, PUSCH or SRS. If UE transmits PUCCH, PUSCH or SRS and not transmits BFRQ or Msg3 in contention-based BFR, it may delay the beam failure recovery.
Proposal 3: PHY shall drop transmission of PUCCH, PUSCH or SRS if transmission of PUCCH, PUSCH or SRS collides with BFRQ or Msg3 of contention-based beam failure recovery.

Based on the similar reasons, the reception of response of BFRQ or response of Msg3 of contention-based beam failure recovery may collide with PUCCH, PUSCH or SRS in flexible symbols. These transmission should also be prevented if transmission collides with reception of response of BFRQ or response of Msg3 of contention-based beam failure recovery.

Proposal 4: PHY shall drop transmission of PUCCH, PUSCH or SRS if transmission of PUCCH, PUSCH or SRS collides with reception of response of BFRQ or response of Msg3 of contention-based beam failure recovery.

SFI application after BWP switching

It was agreed in meeting RAN1#92b that SFI received before BWP switching is applicable in new active BWP. [4]

Agreement:

· After active BWP switching, the SFI received before the BWP switching is still applicable to the new active BWP after switching.

However, based on current RRC configuration [5], it may incur some ambiguous cases for UE to apply SFI received before BWP switching. It can be illustrated in figure 1. If UE is configured with a monitoring occasion for receiving DCI format 2_0 on 6th slot of 60kHz BWP and switches active BWP to 15kHz BWP, how UE applies SFI before BWP switching needs further discussed. Since the monitoring occasion in 60kHz BWP is not aligned with beginning of 15kHz slot, it’s ambiguous for UE to determine slot format of 3rd of 15kHz BWP (i.e. either {B} or {C}). 
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Figure 1
Observation 1: If monitoring occasion for receiving DCI format 2_0 in original BWP is not aligned with beginning of slot of new active BWP, it’s ambiguous for UE to use SFI received before BWP switching.
Observation 2: When start time to applying SFI received before BWP switching does not match beginning of a slot in new active BWP, whether UE can apply the SFI on new active BWP or not? 

There are some options for handling this issue. Option 1 is to restrict the application of SFI received before BWP switching. When the slot boundary of SFI received before BWP switching does not match slot boundary of new active BWP, UE shall not apply the SFI on new active BWP. Option 2 is to prevent UE received a SFI that its slot boundary does not match slot boundary of any configured BWP. gNB shall set DCI 2_0 monitoring occasions on the slot boundary of all configured BWPs of UE. Since option 2 may restrict configuration of monitoring periodicity, option 1 is preferable.
Proposal 5: Suggest to down-select one of following options to solving ambiguity in observation 1.

· Option 1: UE does not apply SFI received before BWP switching on new active BWP if start time to applying SFI received before BWP switching does not match beginning of a slot in new active BWP.

· Option 2: gNB shall set the DCI 2_0 monitoring occasions on the slot boundary of all configured BWPs of UE.

It was also agreed in last meeting that entry 255 SFI is a SFI not cancelling any UE-specific RRC configured DL reception or UE-specific RRC configured UL transmission.[4]

Agreement

· In the slot format table in TS38.211, the entry 255 is defined such that when a slot format for a slot is indicated as 255, the UE does not use this information in deciding the cancellation of UE-specific RRC configured DL receptions or UE-specific RRC configured UL transmissions

RRC configured DL reception/UL transmission is per BWP, so the entry 255 SFI shall only suitable on corresponding BWP. If UE applies entry 255 SFI received before BWP to new active BWP, UE may not cancell RRC configured DL reception/ UL transmission on new active BWP. This is not expected by gNB.

Proposal 6: Entry 255 SFI received before BWP switching shall not apply to new active BWP.

Multiple SFI on same slot

It was agreed that slot format(s) indicated by DCI 2_0 may be longer than the monitoring period and UE does not expect mutiple SFIs indicate different slot format in overlapping slots. In some cases, it is hard for gNB to configure same slot format in overlapping slots, as figure 3. The active BWP is 30kHZ SCS and refenence SCS of SFI is 15kHz. DCI 2_0 monitoring period is 5 slots. If the last SFI of first DCI 2_0 indicate slot format as “DDDDDDDDDDDXXX”, slot format of 7th slot in this figure is “DDDDDDDDXXXXXX” . However, in current SFI table, there is no SFI could indicate the same slot format in second DCI 2_0. If a different slot format is indicated in second DCI 2_0, UE’s behaviour is unclear.
Observation 3: For a slot indicated by multipl DCI format 2_0, it may incur that NW can not find a SFI index in latter DCI format 2_0 to indicate a same slot format indicated by previous DCI format 2_0 based on current SFI table. 

Another option is to expand SFI table with new entries. Added entries shall satisfy that each entry can find another entry such that direction of symbol 0~6 of one entry is the same as symbol 7~13 of another entry. With the new table, gNB can indicate same slot format in mutiple SFIs even if issue in observation 3 occurs.

Another option is UE may truncate some symbols of slot format indicated by SFI in second DCI 2_0. In figure 3, gNB can configure slot format “AAAAAAADDDDXXX” by first SFI in second DCI 2_0. Symbol direction A here represent it could be D or U or X. UE then truncate it as “DDDDXXX” to match slot format by first DCI 2_0. Consequently, the slot format in 7th slot is “DDDDDDDDXXXXXX” which is the same as indicated by SFI in first DCI 2_0. Then slot format in 8th slot be indicated by second SFI index in second DCI 2_0.
Proposal 7: Suggest to down-select follow one of following options to solving issue in observation 3.
· Option A: Expand SFI table to satisfy that each entry can find another entry such that direction of symbol 0~6 of one entry is the same as symbol 7~13 of another entry.

· Option B: UE may truncate slot format indicated by later received DCI foramt 2_0 to match the slot format indicated by earlier received DCI foramt 2_0.
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Figure 3: Case that mutiple SFIs cannot indicate same slot format in same slots
3. Conclusion

In this contribution, we discuss remaining issues for SFI and have the following proposals:

Proposal 1: Confirm it is intended “Not” to monitor PDCCH for symbol(s) which is indicated as flexible by DCI format 2_0 and indicate as DL by UE-specific DCI.
Proposal 2: When a dynamic SFI indicates slot format for a set of slots within a monitoring periodicity of the next monitoring occasion and there is no dynamic SFI received in the next monitoring occasion, 

· UE follows the dynamic SFI for the set of slots.

· UE follows the behavior of slot format not indicated for other slots within the monitoring periodicity
Proposal 3: PHY shall drop transmission of PUCCH, PUSCH or SRS if transmission of PUCCH, PUSCH or SRS collides with BFRQ or Msg3 of contention-based beam failure recovery.

Proposal 4: PHY shall drop transmission of PUCCH, PUSCH or SRS if transmission of PUCCH, PUSCH or SRS collides with reception of response of BFRQ or response of Msg3 of contention-based beam failure recovery.

Observation 1: If monitoring occasion for receiving DCI format 2_0 in original BWP is not aligned with beginning of slot of new active BWP, it’s ambiguous for UE to use SFI received before BWP switching.

Observation 2: When start time to applying SFI received before BWP switching does not match beginning of a slot in new active BWP, whether UE can apply the SFI on new active BWP or not?

Proposal 5: Suggest to down-select one of following options to solving ambiguity in observation 1.

-
Option 1: UE does not apply SFI received before BWP switching on new active BWP if start time to applying SFI received before BWP switching does not match beginning of a slot in new active BWP.

-
Option 2: gNB shall set the DCI 2_0 monitoring occasions on the slot boundary of all configured BWPs of UE. 

Proposal 6: Entry 255 SFI received before BWP switching shall not apply to new active BWP.
Observation 3: For a slot indicated by multipl DCI format 2_0, it may incur that NW can not find a SFI index in latter DCI format 2_0 to indicate a same slot format indicated by previous DCI format 2_0 based on current SFI table. 

Proposal 7: Suggest to down-select follow one of following options to solving issue in observation 3.

-
Option A: Expand SFI table to satisfy that each entry can find another entry such that direction of symbol 0~6 of one entry is the same as symbol 7~13 of another entry.

-
Option B: UE truncate slot format indicated by later received DCI format 2_0 to match the slot format indicated by earlier received DCI format 2_0. 
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