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1	Background
This paper serves as the summary for offline discussion on GC-PDCCH carrying SFI.
2	Previous agreements
Previous agreements in this agenda item is listed as follows:
RAN1 #88bis:
Agreements:
· From UE signaling perspective,
· The higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR can achieve at least the followings
· A periodicity where the configuration applies; 
· FFS: Detailed periodicity set; 
· FFS: how to achieve the signaling of periodicity
· A subset of resources with fixed DL transmission;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· A subset of resources with fixed UL transmission;
· Resources with fixed UL transmission happens in the ending part of the periodicity is supported;
· FFS: The subset of resources can be assigned in granularity of slot and/or symbol;
· FFS: Other resources not indicated as “fixed UL” or “fixed DL” or “reserved/blank” can be considered as “flexible resource”, where transmission direction can be changed dynamically.
Agreements:
· Strive for unified design regardless of whether the DL/UL resource partition is dynamic or semi-static
· UE behaviors at least the following are common regardless of whether the DL/UL resource partition is dynamic or semi-static:
· Scheduling timing between control to the scheduled data
· HARQ-ACK feedback including timing
· Strive for a limited number of semi-static DL/UL resource partition.
· NR may include tools motivated by either dynamic or semi-static.
· FFS: UE behavior if there is a conflict between dynamic and semi-static signaling.

RAN1 #89:
Agreements:
· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots
· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots
· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts
· FFS: details for UE behaviour
· FFS: A UE may be configured to monitor for at most one group-common PDCCH
Agreements:
· Regarding to the periodicity that included in the higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR, at least the following values are supported:
· [Roughly 0.125ms, roughly 0.25ms,] 0.5ms, 1ms, 2ms, 5ms, 10ms;
· Each periodicity is supported for particular SCS(s)/slot duration(s)
· FFS: details
Agreements:
· In ‘Slot format related information’, ‘other’ is at least:
· ‘Unknown’
· UE shall not assume anything for the symbol with ‘Unknown’ by this information
· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific DCI and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission

NR Adhoc #2:
Agreements:
· In ‘Slot format related information’, ‘Empty’ is not indicated explicitly.
· Note: RAN1 specification ensures that UE(s) is/are aware of which resources can be for ‘gap for DL-UL switching’ and/or ‘gap’
· Note: RAN1 specification ensures that UE(s) is/are aware of which resources are for ‘CSI/interference measurement’.
Agreements:
· UE is configured with a CORESET to monitor group-common PDCCH.
· When configured, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET.
· A group-common PDCCH is formed by an integer number of CCEs.
· The CORESET for the monitored group-common PDCCH carrying SFI can be the same or different from the CORESET for the monitored PDCCH for other types of control signalling.
Agreements:
· Prioritize discussion of SFI functionality of a group-common PDCCH.
· Further work will be on group-common PDCCH carrying the SFI at least in August meeting.

RAN1 #90:
Working assumption: (Confirmed in NR Adhoc #3)
·  ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.
· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH
· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)
· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.
· ‘Reserved’ is signalled at least by RRC
· FFS: handling of ‘gap’
· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration.

NR Adhoc #3
Agreements:
· Regarding dynamic SFI content definition
· The SFI carries an index to a table that is UE-specifically configured via RRC 
· FFS how to manage the table for future proof
· FFS how to define entries in the table
· FFS whether to have separate or joint management of slot based SFI (SFI indicates the slot format of the corresponding slot) vs. multi-slot SFI (SFI indicates the slot format of more than one corresponding slots)
Agreements:
· Confirm the following WA 
· ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.
· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH
· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)
· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.
· ‘Reserved’ is signalled at least by RRC
· FFS: handling of ‘gap’
· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration.

Agreements:
· For semi-static DL/UL assignment 
· Cell-specific RRC configuration (SIB) + additionally UE-specific RRC configuration
· UE-specific RRC configuration only overwrites the “unknown” state of the cell-specific RRC configuration

RAN1 #90bis
Agreements:
· For GC-PDCCH monitoring, confirm the working assumption
· UE can be configured to monitor SFI in group common PDCCH for a Scell on a different cell 
Agreements:
· For cross cell GC-PDCCH monitoring, support by RRC configuration for a UE the following:
· The same SFI can be applicable to more than one cell
· Different SFI fields in one GC-PDCCH can be applied to different cells
· FFS interaction with multiple BWP configuration per cell

Agreements:
The UE is not expected to have conflict on link (DL or UL) direction between that of dynamic SFI and that of UE specific data (UE specific DCI triggered PDSCH, PUSCH (grant-based), and PUCCH with A/N for a PDSCH) in Rel-15
· Note: a link direction denoted as “unknown” in dynamic SFI is not deemed as in conflict with DL or UL
Agreements:
· The single slot format table supports up to two D/U switching points per slot 
· Zero switching point: 14 DL symbols, or 14 unknown symbols, or 14 UL symbols.
· One D/U switching point of all combinations: Start with zero or more DL symbols, end with zero or more UL symbols, and with unknown symbols in between, where there is at least one unknown symbol and one DL or UL symbol.
· Two D/U switching points within a slot: The first 7 symbols start with zero or more DL symbols, ends with at least one UL symbol at symbol #6 with zero or more unknown symbols in between. The second 7 symbols starts with one or more DL symbols and ends with zero or more UL symbols with zero or more unknown symbols in the middle. 
· Note: This single slot slot format table will be captured in RAN1 spec. In Rel.15, RAN1will specify up to X<[256] entries, but the RRC signaling need to consider future compatibility with more entries and from RAN1 perspective, a total of [256] entries in the RRC signalling is necessary (with only X entries specified in Rel-15 in RAN1)

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:
· GC-PDCCH for dynamic SFI monitoring
· For same cell GC-PDCCH monitoring: UE is required to monitor at most one GC-PDCCH per spatial QCL per configuration period carrying dynamic SFI in the active BWP in the cell
· The coreset(s) is located in the first 1/2/3 symbols in a slot
· Configuration of GC-PDCCH for UE to monitor is FFS especially considering interaction with BWP configuration
· Note: This is not intended to address the case of multi-TRP which is deprioritized before Dec. 
· When configuring the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length 
· When configuring the GC PDCCH monitoring for dynamic SFI for a serving cell, the gNB will configure the location of the bits used for the dynamic SFI in the payload
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. 

Agreements:
· GC-PDCCH for SFI is associated with a SFI RNTI by configuration 

Agreements:
· For the blind decoding of GC-PDCCH carrying SFI, the GC-PDCCH blind decoding is configured with up to two decoding candidates  with a configured aggregation level in a CSS or group-CSS in a configured corset

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)
· Consider the following directions of potential overwriting in Rel. 15: 
· States from semi-static DL/UL assignment overwritten by measurement, dynamic SFI, or UE specific data
· State from measurement overwritten by dynamic SFI or UE specific data
· Dynamic SFI overwritten by UE specific data
· FFS: UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI 
· The timing requirement for overwriting
· UE behavior will be the cancellation of the measurement/data reception or measurement/data related transmission
· For the states from semi-static DL/UL assignment 
· “Unknown” in semi-static DL/UL assignment can be overwritten by measurement, dynamic SFI, and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten to the other direction (DL to UL or UL to DL) by measurement, dynamic SFI and UE specific data
· DL/UL in semi-static DL/UL assignment cannot be overwritten by “unknown” by dynamic SFI
· For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment: 
· DL/UL direction implied by measurement can be overwritten by unknown in dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· DL/UL direction implied by measurement can be overwritten by UL/DL from dynamic SFI 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· [bookmark: _Hlk504376998]DL/UL direction implied by measurement can be overwritten by UE’s own UE-specific data if the UE specific data imples the other direction 
· UE behavior will be the cancellation of the measurement or measurement related transmission
· UE will follow the DCI for UE-specific data transmission and reception
· 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

Agreements:
A reference SCS is signaled together with cell-specific DL/UL assignment link configured period in ms and configurated pattern (x1,x2,y1,y2) is slots/symbols
· For Rel 15, the same reference SCS is applied to UE-specific DL/UL assignment link configured period in ms and  configurated pattern (x3,x4,y3,y4) is slots/symbols
For GC-PDCCH monitoring, the period is GC-PDCCH SCS dependent
· For 15KHz SCS (slots based on 15kHz): 1,2,5,10,20
· For 30KHz SCS (slots based on 30kHz): 1, 2, 4, 5, 10, 20
· For 60KHz SCS(slots based on 60kHz): 1, 2, 4, 5, 8, 10, 20
· For 120KHz SCS(slots based on 120kHz): 1, 2, 4, 5, 10, 20
Agreements:
· For the cell-specific RRC configuration of the semi-static DL/UL assignment,
· Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two perodicities are included, the corresponding parameters are independently configured.
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)
Agreements:
· On SSB transmission
· SSB transmission can happen in semi-static DL
· SSB transmission can happen in semi-static unknown
· Symbols configured to transmit SSB cannot be overwritten to UL

Agreements:
The reception of DL one-slot UE-specific data not semi-statically configured by RRC and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI
· FFS the case of DL multi-slot UE-specific data not semi-statically configured by RRC

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 

Working assumption:
For the SFI table, capture the following:
· For information only:
· Include entries with all D, all U and all unknown (X)
· For the slot format with single switching point
· For short consecutive DL, consider up to 3 DL symbols
· For short consecutive UL, consider up to 2 UL symbols
· For short consecutive unknown, consider up to 3 unknown symbols 
· With DL and unknown:
· DL dominant: X starts in symbol 11, 12, 13 or 14 and ends in symbol 14
· Unknown dominant: X starts in symbol 2, 3, or 4 and ends in symbol 14
· With unknown and UL
· Unknown dominant: X starts in symbol 1 and ends in symbol 12 or 13
· UL dominant: X starts in symbol 1 and ends in symbol 1, 2, 3, 4, 5, 6
· With DL, unknown and UL:
· DL dominant: X in symbol {13}, {12, 13}, {11,12,13}, {12}, {11, 12}, {10,11,12}
· Unknown dominant: X starts in symbol 2, 3, or 4 and ends in symbol 12 or 13
· UL dominant: X in symbol {2}, {3}, {4}, {2,3}, {3,4}, {4,5}, {2,3,4}, {3,4,5}, {4,5,6}
· Additional to match LTE special subframe patterns: 9-4-1, 6-6-2, 6-2-6
· Special case: 1-3 D in the beginning and 3 U in the end
· For the slot format with two switching points
· Consider symmetric two half slots
· For short consecutive DL, consider up to 2 DL symbols
· For short consecutive UL, consider up to 1 UL symbols
· For short consecutive unknown, consider up to 2 unknown symbols 
· Additional entries can still be discussed and introduced in Rel-15
· The indexing may be further adjusted
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Agreements:
· Transmission direction implied by cell-specific RRC configuration cannot be overwritten by dynamic SFI to the other direction
· Transmission direction implied by cell-specific RRC configuration for SCell/PSCell delivered in UE-specific manner cannot be overwritten by dynamic SFI to the other direction
· For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted
· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled
· Transmisson direction implied by UE-specific RRC configuration is treated together as “measurement”
· Currently already include: 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
· This includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement
· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed

Working assumption:
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· The SFI for one FDD slot is configured with 2 entries in multi-slot configuration 
· Even slot is for DL BWP, and odd slot is for UL BWP
· Same mechanism can be applied to SUL case
Agreements:
NR does not support the following: 
· Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC is overriden by “unknown” in dynamic SFI
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· Follow scheduled multi-slot transmission 

Agreements:
· In Rel-15, on coding of any PDCCH (including GC-PDCCH)
· The coding has at least 12 bits before CRC
· If the payload size is 11 bits or less, zero-padding to 12 bits
Agreements:
· On the indicated effective range of the dynamic SFI, the earliest slot the SFI can be applied is the same slot
· FFS: The DL cancellation and UL cancellation action time

NR AdHoc1801:
Agreements:
· For SFI table
· Remove entries 46, 47, 48, 49, 50, 51, 52, 53
· Discuss further offline additional entries
	46
	D
	D
	D
	D
	D
	D
	X
	D
	D
	D
	D
	D
	D
	X

	47
	D
	D
	D
	D
	D
	X
	X
	D
	D
	D
	D
	D
	X
	X

	48
	D
	D
	X
	X
	X
	X
	X
	D
	D
	X
	X
	X
	X
	X

	49
	D
	X
	X
	X
	X
	X
	X
	D
	X
	X
	X
	X
	X
	X

	50
	X
	U
	U
	U
	U
	U
	U
	X
	U
	U
	U
	U
	U
	U

	51
	X
	X
	U
	U
	U
	U
	U
	X
	X
	U
	U
	U
	U
	U

	52
	X
	X
	X
	U
	U
	U
	U
	X
	X
	X
	U
	U
	U
	U

	53
	X
	X
	X
	X
	U
	U
	U
	X
	X
	X
	X
	U
	U
	U



Agreements:
· On the action time for GC-PDCCH carrying SFI, 
· For RRC configured DL reception cancellation, same slot cancellation is supported
· For RRC configured UL transmission cancellation, N2 timeline is followed.
· Further discussion offline on the detailed conditions for DL/UL cancellation (related to the overwriting rules)
Agreements:
· Explicitly add reference SCS field in UE-specific SFI table configuration
· The UE does not expect the reference SCS to have larger SCS than any of the configured BWP the GC-PDCCH is configured for
· The reference SCS is UE-specifically configured per BWP (new RRC parameter)
· For FR1: 15kHz/30kHz/60kHz
· For FR2: 60kHz/120kHz
Agreements:
Confirm the following working assumption with updates:
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· RRC configures reference SCS for DL BWP and reference SCS for UL BWP (new RRC parameters)
· The SFI for one FDD slot is configured with multiple values when configuring the slot format for one slot in each entry in the UE-specific SFI table 
· If the DL and UL reference SCSs are the same, for each pair of values in the configuration for an SFI entry, even location value is for DL BWP, and odd location value is for UL BWP
· If DL reference SCS is higher than the UL reference SCS, K is the SCS ratio between DL reference SCS and UL reference SCS (K>1), use a (K+1) values for the SFI configuration for each reference UL slot (or K DL reference slots), with the first K values in the (K+1) values being the SFI for the K DL reference slots, and the last value for the one UL reference slot
· If DL reference SCS is lower than the UL reference SCS, K is the SCS ratio bewtween UL reference SCS and DL reference SCS (K>1), use a (K+1) values for the SFI configuration for each DL reference slot (or K UL reference slots), with the first value in the (K+1) values being the SFI for the DL reference slot, and the last K values for the K UL reference slots
· Same mechanism can be applied to SUL case
· For TDD non-SUL carrier
· RRC configures reference SCS for non-SUL carrier and reference SCS for SUL carrier (new RRC parameter)
· K is the SCS ratio bewtween non-SUL reference SCS and SUL reference SCS (K>=1), use a (K+1) values for the SFI configuration for each SUL reference slot (or K non-SUL reference slots), with the first K values in the (K+1) values being the SFI for the K reference slots in non-SUL carrier, and the last value for the one reference slot of the SUL carrier
Agreements:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For all SCS, {1, 2, 4, 5, 8, 10, 16, 20} slots
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: the case when concatenated semi-static DL/UL assignments is configured
[bookmark: _GoBack][Note this is captured in AI 7.3.1.2, but apply to SFI search space as well]
3	Discussion points
3.1	On UE behavor when configured GC-PDCCH carrying SFI not detected:
One open issue in the previous discussion is the UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected. In the previous discussion, different alternative UE behaviors have been proposed:
· 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
In RAN1 #91, it has been agreed that Polar code with 24 bit CRC will be used to encode GC-PDCCH carrying SFI in Rel-15. As a result, the reliability of the SFI is quite high. The chance that the gNB transmitted SFI but the UE failed to decode is negligible. Since when a configured GC-PDCCH carrying SFI is not detected, it is more likely the gNB did not transmit it in the beginning. A natural UE behavior in that case is assuming the GC-PDCCH is not transmitted and follow the UE behavior under DCI and RRC configuration.

[bookmark: p1]Proposal (need further discussion)
· UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected
· Alt 1: Follow RRC configuration (including PDCCH monitoring) and DCI.
· Alt 2: Follow RRC configuration (including PDCCH monitoring) and DCI, except that the RRC configured UL transmission is cancelled
· Alt 3: Follow DCI, monitor PDCCH, but cancel all RRC configured DL reception and UL transmission

3.2	On SFI action time
In RAN1 #91, it was agreed that the earliest slot the SFI can be applied is the same slot. However, after receiving the GC-PDCCH carrying SFI, the UE needs to decode the DCI, parse it and react to it. In some cases, some action time is needed. The main use case for SFI currently is to cancel RRC configured semi-static DL reception and UL transmission. The action time required depends the cancellation is for UL or DL. For DL, the UE can still perform the reception, but ignore the samples received or ignore the outcome of the measure. Therefore the cancellaton can be in the same slot the SFI is received. For UL, the UE needs to cancel the transmission of RRC configured waveform. The cancellation of the waveform needs some processing time. A reasonable assumption is the same N2 gap between UL grant and PUSCH transmission can be applied.

[bookmark: p2]Proposal
· On the action time for GC-PDCCH carrying SFI, for RRC configured DL reception cancellation, same slot cancellation is supported. For RRC configured UL transmission cancellation, N2 timeline is followed.

Proposal: (need futher discussion)
· On the action time for overwriting of the RRC configured DL reception or UL transmission by UE-specific DCI.
· Alt 1: Same action time as SFI based cancellation
· Alt 2: Additional processing time needed


3.3	On SFI table
In RAN1 #91, a working assumption is reached for the slot format table. However, the following slot formats with two switching points are agaist agreement:
	46
	D
	D
	D
	D
	D
	D
	X
	D
	D
	D
	D
	D
	D
	X

	47
	D
	D
	D
	D
	D
	X
	X
	D
	D
	D
	D
	D
	X
	X

	48
	D
	D
	X
	X
	X
	X
	X
	D
	D
	X
	X
	X
	X
	X

	49
	D
	X
	X
	X
	X
	X
	X
	D
	X
	X
	X
	X
	X
	X

	50
	X
	U
	U
	U
	U
	U
	U
	X
	U
	U
	U
	U
	U
	U

	51
	X
	X
	U
	U
	U
	U
	U
	X
	X
	U
	U
	U
	U
	U

	52
	X
	X
	X
	U
	U
	U
	U
	X
	X
	X
	U
	U
	U
	U

	53
	X
	X
	X
	X
	U
	U
	U
	X
	X
	X
	X
	U
	U
	U


Agreement:
· Two D/U switching points within a slot: The first 7 symbols start with zero or more DL symbols, ends with at least one UL symbol at symbol #6 with zero or more unknown symbols in between. The second 7 symbols starts with one or more DL symbols and ends with zero or more UL symbols with zero or more unknown symbols in the middle.
These formats either have X in symbol #6 or have X in symbol #7.

To honor the agreement, we propose to drop the entries 46 to 53 from the slot format table.

[bookmark: p3]Proposal:
· Confirm the WA on SFI table with entries 46 to 53 removed.

There are proposals to add other SFI formats supported in Rel.15, such as XXXXXXXDDDDDDD and DDXXXUUUDDDDDD. Further discussion needed.
Proposal:
· Support XXXXXXXDDDDDDD?
· Support DDXXXUUUDDDDDD?
· Main motivation is to support a UL opportunity in the first 4 symbols (15KHz) in a slot when 60KHz SSB is transmitted


3.4	UE-specific SFI table configuration
The current agreement is the gNB will configure a UE-specific SFI table to allow the UE to interpret the SFI transmitted. An SFI index carried by the SFI field in the GC-PDCCH will be interpreted as the slot format for one or multiple slots. There are proposals to include a reference numerology field in the configuration to support cross numerology SFI indication. This involves RRC change though. A few alternatives are listed as follows for further discussion:

Proposal:
· Explicitly add reference numerology field in UE-specific SFI table configuration
· The UE does not expect the reference numerology to have larger SCS than the active BWP the GC-PDCCH is configured for.
· FFS: Some UE may not support reference numerology different from the numerology of the active BWP the GC-PDCCH monitoring is configured for.


On FDD and SUL SFI configuration, the WA is:
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· The SFI for one FDD slot is configured with 2 entries in multi-slot configuration 
· Even slot is for DL BWP, and odd slot is for UL BWP
· Same mechanism can be applied to SUL case

Some clarification is needed on the term “entry” used
Propose to confirm the working assumption with the following updates:
· For FDD SFI support, use multi-slot SFI configuration to achieve FDD SFI support
· The SFI for one FDD slot is configured with 2 entries values when configuring the slot format for one slot in each entry in the UE-specific SFI tablein multi-slot configuration 
· If the DL and UL BWPs have the same numerology, for each pair of values in the configuration for the SFI entry, Even slot even location value is for DL BWP, and odd location valueslot is for UL BWP
· If DL BWP has higher SCS than the UL BWP, K is the SCS ratio bewtween DL SCS and UL SCS (K>=1), use a (K+1) values for the SFI configuration for each UL slot (or K DL slots), with the first K values in the (K+1) values being the SFI for the K DL slots, and the last value for the one UL slot
· If DL BWP has lower SCS than the UL BWP, K is the SCS ratio bewtween UL SCS and DL SCS (K>=1), use a (K+1) values for the SFI configuration for each DL slot (or K UL slots), with the first value in the (K+1) values being the SFI for the DL slot, and the last K values for the K UL slots
· Same mechanism can be applied to SUL case
· For TDD, K is the SCS ratio bewtween  non-SUL and SUL carrier (K>=1), use a (K+1) values for the SFI configuration for each SUL slot (or K non-SUL slots), with the first K values in the (K+1) values being the SFI for the K slots in non-SUL carrier, and the last value for the one slot of the SUL carrier
· For FDD, K is the SCS ratio bewtween  non-SUL and SUL carrier (K>=1), use a (2K+1) values for the SFI configuration for each SUL slot (or K non-SUL slots), with the first K values in the (2K+1) values being the SFI for the K DL slots in non-SUL carrier, the next K values in the (2K+1) values being the SFI for the K UL slots in non-SUL carrier, and the last value for the one slot of the SUL carrier

3.5	On configuration of the monitoring of GC-PDCCH carrying SFI 
GC-PDCCH carrying SFI monitoring is configured to be periodic. When the SFI entry in the UE-specific SFI table length is different from the monitoring period, UE behaviour needs to be clarified.

Discussion on do we allow the # of slots covered by multi-slot GC-PDCCH configuration to be not a multiple of configured GC-PDCCH monitoring period.
· Alt 1: Yes. Do allow. (Nothing needs to be done, other than fix the spec text below)
· Alt 2: No. Do not allow. (Further restriction on existing agreements)

Proposed text change:



If a UE detects a DCI format 2_0 in slot , the slot format for each of the slots  covered in the indicated slot format in a serving cell is given by the combination for slot formats indicated for the serving cell by a respective field for the serving cell in the DCI format 2_0 at a location provided by higher layer parameter cell-to-SFI, where  is the value of the parameter SFI-monitoring-periodicity configured to a UE by higher layers for a DCI format 2_0. 

Proposal: (need further discussion)
· For a slot not covered by SFI, UE follows semi-static configuration and DCI
· For a slot covered by multiple SFIs transmitted at different slots
· Alt 1: The later SFI can overwrite the earlier SFI
· Alt 2: The later SFI can only overwrite the state of symbols indicated as flexible in the earlier SFI

Current GC-PDCCH carrying SFI monitoring is defined in periodicity in slots. Do we need to further introduce a slot offset for the monitoring?
Proposal: (need further discussion)
· Alt 1: Introduce an slot offset for GC-PDCCH carrying SFI monitoring when the configured monitoring periodicity is more than one slot
· Alt 2: Always assume a slot offset of 0 for GC-PDCCH carrying SFI monitoring when the configured monitoring periodicity is more than one slot
Already covered by the search space discussion already, when the same CSS configuration mechanism is used

On search space of GC-PDCCH carrying SFI monitoring, the previous agreement is:
· For the blind decoding of GC-PDCCH carrying SFI, the GC-PDCCH blind decoding is configured with up to two decoding candidates  with a configured aggregation level in a CSS or group-CSS in a configured corset

Proposal:
· Further discussion on how to capture this agreement
May not need to discuss anymore.
3.6	On cell-specific semi-static DL/UL assignment
On the periodicity of cell-specific semi-static DL/UL assignment, currently support
· Periodicity 0.5ms, 1ms, 2ms, 5ms, 10ms
· periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
There are proposals to support more for more flexible configuration.

Proposal: Need further discussion
· Further discussion. Add more values such as 0.25ms or 0.125ms?

Another problem identified is current different features have different sets of periodicities. For example, the cell-specific semi-static DL/UL assignment periodicity (especially when there are two periodicities combined), PDCCH monitoring periodicities, GD-PDCCH monitoring periodicity, periodic CSI-RS monitoring, periodic SRS transmission, may not be aligned and configuration might be difficult at gNB. There are proposals to revisit these periods to have a unified design. 

Proposal: 
· Further discussion. (However, this discussion is in a much bigger scope than GC-PDCCH)

3.7	On multi-slot grant
Previously we have the agreement that
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be transmitted
· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· Follow scheduled multi-slot transmission 
On the other hand, in UL control AI, for multi-slot PUCCH, there was another conflicting agreement that the PUCCH is “postponed” to later slots when there is a conflict with semi-static DL/UL configuration in a slot. Further clarification is needed.
Proposal:
Further discussion, possible together with UL control AI

For the DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, the current agreement is to follow DCI. This may end up with conflicting direction between DCI and dynamic SFI. This behavior is not consistent with earlier agreement on single slot DCI case, where conflict in direction is considered an error case. 
Proposal:
Update the agreement as follows
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· UE treats dynamic SFI indicating a conflicting direction from DCI grant as an error case

Also, the multiple-slot agreement is not captured in the text
Proposed text:
Add in 11.1 of 38.213
For a set of symbols of a slot that are indicated as uplink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, if the UE is indicated by a DCI format with CRC scrambled by C-RNTI to receive a multi-slot PDSCH, the reception of the PDSCH in that slot is not performed.
For a set of symbols of a slot that are indicated as downlink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, if the UE indicated by a DCI format with CRC scrambled by C-RNTI to transmit a multi-slot PUSCH, or multi-slot PUCCH, the transmission of the PUSCH or PUCCH is not performed in that slot.

3.8	SSB handling
The previous agreement on SSB transmission is not yet captured in the draft spec
· On SSB transmission
· SSB transmission can happen in semi-static DL
· SSB transmission can happen in semi-static unknown
· Symbols configured to transmit SSB cannot be overwritten to UL

Text proposal in 11.1 of 38.213:
For a set of symbols indicated by parameter SSB-transmitted-SIB1 or parameter SSB-transmitted to carry SSB, 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.

PDCCH monitoring periodicity:
Update the earlier agreements to:
Agreements:
· For a search space configuration, monitoring periodicity of slot(s) is updated as follows:
· For 15KHz SCS (slots based on 15kHz) without concatenated DL/UL assignments: 1, 2, 5, 10, 20
· For 30KHz SCS (slots based on 30kHz) without concatenated DL/UL assignments: 1, 2, 4, 5, 10, 20
· For 60KHz SCS(slots based on 60kHz) without concatenated DL/UL assignments: 1, 2, 4, 5, 8, 10, 20
· For 120KHz SCS(slots based on 120kHz) without concatenated DL/UL assignments: 1, 2, 4, 5, 10, 20
· The monitoring periodicities for all PDCCH search space configuration supported at least include {1, 2, 4, 5, 8, 10, 16, 20} slots for all SCS 
· For INT-RNTI, a subset of {1,2,4} slots is applied
· FFS: Additional values for the case of when concatenated semi-static DL/UL assignments is configured
4. Proposals for online
Proposal:
· UE-specific SFI table configuration (including reference SCS(s)) is per cell

Proposal:
· Support XXXXXXXDDDDDDD in the slot format table?

Proposal:
· Support DDXXXUUUDDDDDD in the slot format table?
· Main motivation is to support a UL opportunity in the first 2 symbols (15KHz) in a slot when 60KHz data SCS is used and 15KHz SSB is transmitted in the slot

Proposal: 
Update the agreement to:
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs semi-static DL/UL assignment
· If semi-static DL/UL assignment configuration of a slot has no direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH in that slot can be is received/transmitted
· If semi-static DL/UL assignment configuration of a slot has direction confliction with scheduled PDSCH/PUSCH/PUCCH assigned symbols, the PDSCH/PUSCH/PUCCH transmission in that slot is cancellednot received/transmitted
For DCI granted multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI, when there is no semi-static DL/UL assignment or the semi-static DL/UL assignment indicates unknown
· UE treats dynamic SFI indicating a conflicting direction from DCI grant as an error case
· Follow scheduled multi-slot transmission 

Proposed text:
Add in 11.1 of 38.213
For a set of symbols of a slot that are indicated as uplink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, if the UE is indicated by a DCI format with CRC scrambled by C-RNTI to receive a multi-slot PDSCH, the reception of the PDSCH in that slot is not performed in that slot.

For a set of symbols of a slot that are indicated as downlink by higher layer parameter UL-DL-configuration-common or, when provided, by higher layer parameter UL-DL-configuration-dedicated, if the UE indicated by a DCI format with CRC scrambled by C-RNTI to transmit a multi-slot PUSCH, the transmission of the PUSCH is not performed in that slot.

Proposed text change:



If a UE detects a DCI format 2_0 in a slot , the slot format for each of the slots  covered in the indicated slot format in a serving cell is given by the combination for slot formats indicated for the serving cell by a respective field for the serving cell in the DCI format 2_0 at a location provided by higher layer parameter cell-to-SFI, where  is the value of the parameter SFI-monitoring-periodicity configured to a UE by higher layers for a DCI format 2_0. 

Text proposal in 11.1 of 38.213:
For a set of symbols indicated by parameter SSB-transmitted-SIB1 or parameter SSB-transmitted to carry SSB, 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.
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