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1	Background
This paper continues the discussion from NR Adhoc #3 on the GC-PDCCH carrying SFI.
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

2	Discussion
2.1	Payload size and coding scheme
From NR Adhoc #3 offline:
· Payload size and coding scheme, down-select from the following options:
· Option 1: Always add CRC and use Polar code like a normal PDCCH
· Option 2: Configurable payload size and CRC or coding scheme depends on the configured payload size
· If payload size is small (<= 11 bits), no CRC, using RM
· If payload size is larger (>11 bits), add CRC, using Polar
· How long the CRC should be?
· Note the gNB can zero pad or combine with other fields to reach a gNB selected payload size
In the papers submitted to #90bis, the following options are collected
Supporting option 2 (configurable payload size and coding is derived from the configured payload size with both RM and Polar codes supported at UE side)
Supporting option 1 (Supports Polar code only)
Supporting RM only
Decide the payload size first, and fix the coding as a result
According to the existing agreements and from the extensive discussion from the previoius meetings, we believe it is not likely to decide on the payload size of GC-PDCCH carrying SFI in release 15 time frame. We cannot rule out the use case when the needed payload size of GC-PDCCH is very short (such as per slot GC-PDCCH with a few slot formats to indicate) and the use case when the needed payload size of GC-PDCCH is long (such as multi-slot GC-PDCCH and when the GC-PDCCH carries other functionality as well for future compatibility purpose). When the payload size of the GC-PDCCH is very small, always using Polar code with CRC will increase the number of CCEs needed to deliver the information to cell edge UEs. Therefore, we propose to support Option 2, which is a super set of Option 1:
Proposal:
· On coding scheme for GC-PDCCH carrying SFI, support configurable payload size and CRC or coding scheme depends on the configured payload size
· If payload size is small (<= 11 bits), no CRC, using RM
· If payload size is larger (>11 bits), add CRC, using Polar
· FFS: The length of CRC
· Note the gNB can zero pad or combine with other fields to reach a gNB selected payload size
2.2	UE behavior when a configured GC-PDCCH is not detected (erasure)
From NR Adhoc #3 offline:
· UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected (erasure event)
· Option 1: Treat this erasure as if the dynamic SFI is not transmitted
· FFS: Detail
· Option 2: Treat this erasure as a dynamic SFI miss detection
· FFS: Detail
In the papers submitted to #90bis, we observe both options supported by different companies. More offline discussion may be needed, but it is possible to let gNB configure the behavior. In the case that gNB will always transmit the GC-PDCCH when it configures the UE to monitor (note according to the current agreement, gNB can still skip the transmission of GC-PDCCH even if configured the UE to monitor), the gNB may like to configure the UE to treat a detectoin erasure as a miss-detection. On the other hand, if the gNB likely will skip the transmission of GC-PDCCH when configured, it may want to configure the UE to treat the detection erasure as if the GC-PDCCH is not transmitted.

Proposal:
· gNB configures the UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected (erasure event)
· Option 1: Same UE behavior as if the dynamic SFI is not transmitted
· Option 2: Same UE behavior as if the dynamic SFI is transmitted but the detection failed, and the SFI is in “does not know” state
Proposal: 
Introduce RRC signaling to indicate that if the gNB will always transmit GC-PDCCH carrying SFI at the configured GC-PDCCH monitoring location

Proposal:
UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected (erasure event)
· Option 1: Treat this erasure as if the dynamic SFI is not transmitted, 
· FFS: Detail
· Option 2: Treat this erasure as a dynamic SFI miss detection, “do not know”
· FFS: Detail

2.3	Overwriting rules:
From NR Adhoc #3 offline:
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)
· FFS: Broadcast transmission (sync, PRACH, RAR,…)
· FFS: SPS transmission
· Measurement related signals (including aperiodic/periodic CSI-RS for CSI report, periodic CSI report, 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)
· Direction of potential overwriting: 
· Opinion 1: UE specific data > dynamic SFI > Measurements>semi-static DL/UL assignment
· Majority view
· Opinion 2: UE specific data=dynamic SFI> Measurements>semi-static DL/UL assignment
· UE specific data and dynamic SFI has the same priority and which one to follow depends on which is the latest
· For the states from semi-static DL/UL assignment
· “Unknown” in semi-static DL/UL assignment can be overwritten by higher overwriting layer
· DL/UL in semi-static DL/UL assignment cannot be overwritten to the other direction (DL to UL or UL to DL) 
· DL/UL in semi-static DL/UL assignment cannot be overwritten by unknown in dynamic SFI
· For the states from measurement in symbols not under DL/UL from semi-static DL/UL assignment:
· Measurement can be overwritten by unknown in dynamic SFI (cancel measurement or cancel measurement report transmission)
· FFS: Measurement can or cannot be overwritten by UL/DL for it own UE-specific data (flip direction and cancel measurement or cancel measurement report transmission)
· Working assumption: Measurement can be overwritten by UL/DL from dynamic SFI (flip direction and cancel measurement or cancel measurement report transmission)
· For the states in dynamic SFI in symbols not under DL/UL from semi-static DL/UL assignment
· FFS: UL/DL in dynamic SFI can or cannot be overwritten by UE specific data (flip direction)?
· Unknown in dynamic SFI can be overwritten by UE specific data (change to DL or UL) – Already agreed
· For the states in UE-specific data in symbols not under DL/UL from semi-static DL/UL assignment
· FFS: DL/UL by UE specific data can or cannot be overwritten by dynamic SFI to UL/DL (flip direction)  when dynamic SFI is transmitted later?
· FFS: DL/UL by UE specific data can or cannot be overwritten by dynamic SFI to unknown when dynamic SFI is transmitted later?

Between dynamic SFI and UE specific data:
· The above overwriting rules does not cover timing related decision. 
· On top of the overwriting rule, we still need to discuss timing relationship on when the overwriting rules can apply. 
· The overwriting rule may also rely on the reliability of dynamic SFI
· Eg. Dyanmic SFI with and without CRC may have different overwriting behavior

From the papers submitted to #90bis, the proposals on over-writing rules are mainly focused on the relationship between dynamic SFI and UE specific data. The following options are collected:
Dynamic SFI and UE specific data do not conflict on DL/UL direction
UE-specific data can overwrite dynamic SFI on DL/UL direction, but not the other way around
UE-specific data and dynamic SFI can overwrite each other, depends on which is received later

Proposal:
Working assumption: Dynamic SFI and UE specific data (UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH) do not conflict on DL/UL direction.

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

Proposal:
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)
· FFS: Broadcast transmission (sync, PRACH, RAR,…)
· FFS: SPS transmission
· Measurement: Measurement related signals semi-statically configured by 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
· 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
· 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
Proposal: 
· When a configured GC-PDCCH carrying dynamic SFI is not detected (detection erasure event)
· UE assumes “unknown” dynamic SFI is received for all symbols in the current monitoring period

2.4	Can PDCCH monitoring be impacted by dynamic SFI?
From NR Adhoc #3 offline discussion:
· On PDCCH monitoring under different states:
· Configured slot based or mini-slot based PDCCH monitoring happens in DL symbols
· In symbols in unknown state
· FFS: PDCCH monitoring for mini-slot in unknown symbols (if possible at all)?
· FFS: PDCCH monitoring for slot in unknown symbols (if possible at all)?
· FFS: Partial coreset falls in the unknown
Can we further down-select from above?
Also we need to distinguish “unknown” state from “state not known”. 
From the papers submitted to #90bis, majority view is no monitoring of PDCCH if the state from dynamic SFI is “unknown” (not overwritten), though it should be clarified if the state is not known (says due to dynamic SFI detection erasure), or the state is “unknown” from semi-static DL/UL assignement, the PDCCH monitoring is needed.
Proposal:
· On PDCCH monitoring under different states:
· Configured slot based or mini-slot based PDCCH monitoring happens in DL symbols
· Configured slot based or mini-slot based PDCCH monitoring happens in unknown state (if not overwritten) from semi-static DL/UL assignment
· Configured slot based or mini-slot based PDCCH monitoring can be skipped in symbols in unknown state from dynamic SFI (if not overwritten)
· FFS: Partial coreset falls in the unknown
· Configured slot based or mini-slot based PDCCH monitoring happens in symbols where the state is not known due to a dynamic SFI detection erasure event



2.5	Dynamic SFI content definition
From NR Adhoc #3 offline discussion, we have the following:
· Dynamic SFI content definition
· For slot based SFI (SFI indicates the slot format of the corresponding slot):
· The SFI carries an index to a pre-configured table
· The table is UE-specific RRC configured
· The entries of the table can be picked from a bigger table in a spec (gNB chooses the slot formats it will support)
· New features can be introduced by adding entries to the big table in the spec
· FFS how to define entries in the table
· FFS: How to define the content for multi-slot SFI (SFI indicates the slot format of more than one corresponding slots)
An agreement was reached in 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)

The remaining questions are:
Do we need separate design for per slot dynamic SFI and multi-slot dynamic SFI, or the same table design applies
· If the same design applies, the difference between slot based and multi-slot based is the set of selected entries in the table
How to define per slot SFI entries
· Enumeration table in a spec
· Specify the number of DL/UL/Unknown symbols follow a given structure (eg, DL/Unknown/UL)
How to define multi-slot SFI entries
· Option 1: Indicating the number of slots and the common format for all these slots
· This option implies the same slot format will be applied to all slots indicated by the multi-slot dynamic SFI
· Option 2: Define a set of slot format (DL only, DL centric, etc), and the multi-slot dynamic SFI indicates a specific combination of defined slot formats
· This option supports differnet slots with different slot formats.

From the papers submitted to #90bis, for the possible single slot slot formats that the gNB can choose to form the UE specific table, the main discussion point is how many DL/UL switches are allowed within a slot. The majority view is one switching point with structure [D,…,D][UK,…,UK][U,…,U]. Another view is to allow two switching points, one in each 7 symbol half slot. 

Proposal:
For the set of possible slot formats for single slot SFI, one UL/DL switching point in a slot is supported
· The set of slot formats includes: 
· DL only slot
· UL only slot
· DL centric slot that can support slot based PDSCH, but no slot based PUSCH
· UL centri slot that can support slot based PUSCH, but no slot based PDSCH
· Unknown centric slot that does not support slot based PDSCH or slot based PUSCH
· FFS: Other slot formats
· FFS: Two UL/DL switching point in a slot
Proposal: 
· The single slot 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, end with 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 end 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, RAN1 may use up to 64 entries, but the signaling need to consider future compatibility with more entries.

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)


For multi-slot SFI, there are opinions to support the same slot format repeated in all slots, or different slot formats applied for diferent slots, and there are proposals to consider a mix of the two approaches. We don’t see a way to rule out either use cases, and propose to support both. A general structure that can handle both cases are as follows.

Proposal:
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 multiple of configured GC-PDCCH monitoring period
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.

2.6	GC-PDCCH monitoring
From NR Adhoc #3 offline discussion:
· GC-PDCCH for dynamic SFI monitoring
· Without CA: UE can be configured to monitor at most one GC-PDCCH carrying dynamic SFI in its active BWP
· The coreset is located in the first 1/2/3 symbols in a slot
· Option 1: The GC-PDCCH is located in a fixed location with a fixed aggregation level in a (G)CSS in the coreset shared with other DCIs
· Option 2: The GC-PDCCH is in a dedicated search space with a single decoding candidate within the configured coreset
· Option 3: Treated as normal search space
· FFS: Across BWPs when multiple active BWPs are supported
· For CA: For each CC, UE can be configured to monitor a GC-PDCCH
· Option 1: The GC-PDCCH for CC X is not necessarily in CC X
· Option 1-1: The same SFI can be applicable to more than one CC
· Option 1-2: Different SFI fields in one GC-PDCCH can be applied to different CCs
· Option 1-3: Different SFI fields in different GC-PDCCH can be applied to different CCs
· Option 2: The GC-PDCCH for CC X is always located in CC X
· FFS: Cross numerology GC-PDCCH monitoring
· FFS: The timing relationship between monitored GC-PDCCH carrying SFI and the slot(s) the SFI applies for both slot SFI case and multi-slot SFI case

Some of these are covered by another agreement in another agenda item in NR Adhoc #3 as follows:
Agreements:
· UE can be configured to monitor group common CSS for at least pre-emption indication on a Scell
· UE can be configured to monitor SFI in group common PDCCH for a Scell at least on the same Scell,  or on a different cell (as a working assumption)

Following the agreement, the discussion under this topic can be reshaped as:

Proposal:
· GC-PDCCH for dynamic SFI monitoring
· For same cell GC-PDCCH monitoring: UE can be configured to monitor at most one GC-PDCCH carrying dynamic SFI in its active BWP in the cell
· The coreset is located in the first 1/2/3 symbols in a slot
· For cross cell GC-PDCCH monitoring, confirm the working assumption
· UE can be configured to monitor SFI in group common PDCCH for a Scell at least on the same Scell,  or on a different cell 
· When configure the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload size of GC-PDCCH and which set of bits are used for dynamic SFI

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 
Proposal:
· GC-PDCCH for dynamic SFI monitoring
· For same cell GC-PDCCH monitoring: UE can be configured to monitor at most one GC-PDCCH carrying dynamic SFI in its active BWP in the cell
· The coreset is located in the first 1/2/3 symbols in a slot
· When configure the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length of GC-PDCCH and which set of bits are used for dynamic SFI
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. 
· FFS when configure the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length of GC-PDCCH and an index of the location in DCI for dynamic SFI

Update to the agreements
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. 
· FFS: When configure the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length of GC-PDCCH 
· When configure the GC PDCCH monitoring for dynamic SFI, the gNB will configure the location of the bits used for the dynamic SFI in the payload

For the configuration of cross cell GC-PDCCH monitoring for dynamic SFI, multiple options are possible and 

Proposal:
· For cross cell GC-PDCCH monitoring, support the following
· The same SFI can be applicable to more than one CC
· Different SFI fields in one GC-PDCCH can be applied to different CCs
· Different SFI fields in different GC-PDCCH can be applied to different CCs
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

For the search space for GC-PDCCH carrying SFI, the majority view is to fix the decoding candidate, instead of blindly search for it in the entire search space:
Proposal:
· For the blind decoding of GC-PDCCH carrying SFI, the GC-PDCCH blind decoding is configured with one decoding candidate at a configured starting CCE with a configured aggregation level in a CSS or group-CSS in a configured coreset

For the periodicity of dynamic SFI monitoring, there are multiple proposals, each for their specific use cases. We don’t see the need for down-selection:

Proposal:
· gNB 	configures a per serving cell GC-PDCCH monitoring periodicity of K slots, up to 8 choices
· FFS: Exact set of value of K supported.
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

Many companies raise the issue about the relationship between GC-PDCCH decoding/processing time and when it can be applied. Since GC-PDCCH decoding takes time, it does not make sense to expect it being applied earlier than it can be decoded. 

Proposal:
· On action time and effective range of dynamic SFI
· Effective range should start from current slot the dynamic SFI is transmitted
· To cancel UL operation, need N2/K2 time
· To cancel DL operation, need K0 time, same slot will be enough
· This may be UE specific, depends on how fast a UE can process SFI

2.7	Remaining issues related to semi-static DL/UL assignment:
Proposal:
1. 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: 
1. For DL resources indication, the signaling include:
0. 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)}
0. Number of DL symbol(s) follow the full DL slots (x2). Values for x2 include {0,1,…, 13}
1. For UL resource indication, the signaling include:
1. 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)} 
1. Number of UL symbol(s) (y2) preceeds full UL slots. Values for y2 include {0,1,…, 13} 
1. The resource(s) in a period between DL and UL segments are unknown resources.
1. The UE does not receive and not transmit on ‘Unknown’ resources in cell-specific higher layer signalling if not otherwise indicated.
3. Note: Slot(s) with SSB can not be unknown slot(s)

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


Table 1: number of slots in a UL-DL switching periodicity
	UL-DL switching periodicity
	Numerology

	
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz
	SCS = 120kHz

	10ms
	10
	20
	40
	80

	5ms
	5
	10
	20
	40

	2ms
	2
	4
	8
	16

	1ms
	1
	2
	4
	8

	0.5ms
	N/A
	1
	2
	4




3 Offline consensus for online
Proposal:
· For the blind decoding of GC-PDCCH carrying SFI, the GC-PDCCH blind decoding is configured with one decoding candidate at a configured starting CCE with a configured aggregation level in a CSS or group-CSS in a configured coreset

Proposal:
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)
· FFS: Broadcast transmission (sync, PRACH, RAR,…)
· FFS: SPS transmission
· Measurement: Measurement related signals semi-statically configured by 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
· 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
· 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
Proposal: 
· When a configured GC-PDCCH carrying dynamic SFI is not detected (detection erasure event)
· UE assumes “unknown” dynamic SFI is received for all symbols in the current monitoring period

Proposal:
1. 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: 
1. For DL resources indication, the signaling include:
4. 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)}
4. Number of DL symbol(s) follow the full DL slots (x2). Values for x2 include {0,1,…, 13}
1. For UL resource indication, the signaling include:
5. 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)} 
5. Number of UL symbol(s) (y2) preceeds full UL slots. Values for y2 include {0,1,…, 13} 
1. The resource(s) in a period between DL and UL segments are unknown resources.
1. The UE does not receive and not transmit on ‘Unknown’ resources in cell-specific higher layer signalling if not otherwise indicated.
7. Note: Slot(s) with SSB can not be unknown slot(s)

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

Proposal:
· On PDCCH monitoring under different states:
· Configured slot based or mini-slot based PDCCH monitoring happens in DL symbols
· Configured slot based or mini-slot based PDCCH monitoring happens in unknown state (if not overwritten) from semi-static DL/UL assignment
· Configured slot based or mini-slot based PDCCH monitoring can be skipped in symbols in unknown state from dynamic SFI (if not overwritten)
· FFS: Partial coreset falls in the unknown
· Configured slot based or mini-slot based PDCCH monitoring happens in symbols where the state is not known due to a dynamic SFI detection erasure event

FYI (not part of proposed agreement):
Table 1: number of slots in a UL-DL switching periodicity
	UL-DL switching periodicity
	Numerology

	
	SCS = 15kHz
	SCS = 30kHz
	SCS = 60kHz
	SCS = 120kHz

	10ms
	10
	20
	40
	80

	5ms
	5
	10
	20
	40

	2ms
	2
	4
	8
	16

	1ms
	1
	2
	4
	8

	0.5ms
	N/A
	1
	2
	4



Update to the agreements
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. 
· FFS: When configure the GC-PDCCH monitoring for dynamic SFI, the gNB will configure the payload length of GC-PDCCH 
· When configure the GC PDCCH monitoring for dynamic SFI, the gNB will configure the location of the bits used for the dynamic SFI in the payload
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