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Introduction
In RAN1 meeting #90bis [1] Ad Hoc Meeting #3 [2], there were following agreements regarding Group-common PDCCH carrying dynamic SFI:

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

In this document, we discuss our views on remaining issues of configuration of GC-PDCCH for dynamic SFI.
Dynamic SFI for multiple slots and its configuration 
[bookmark: _Ref455734493][bookmark: _Ref434502751][bookmark: _Ref419296613][bookmark: _Ref434227915][bookmark: _Ref434501473]We already have agreements on the details of single slot SFI configuration. Therefore, in this section, we discuss methods for configuring the mapping between the content of dynamic multi-slot SFI transmitted by a group-common PDCCH, and the format of corresponding slots. 
Given that SFI can have different payload sizes, we need to have different mapping between the content of the dynamic multi-slot SFI and the format of the associated slots. One method to dynamically indicate the slot format for a set of slots is to have a table, dependent on the SFI payload size, that explicitly indicates the format of each slot in the associated set of slots based on the content of the dynamic SFI. Tables for different payload sizes may be captured in the standard spec. Table 1 shows an example of explicit indication of the slot format based on the content of the dynamic SFI for the payload size of 3 bits.
Proposal 1: Different dynamic SFI mappings for different payload sizes should be supported in NR.

Table 1. An example of explicit indication of the slot format based on the content of the dynamic SFI for the payload size of 3 bits
	000
	DL-only slot, for all the slots in the corresponding dynamic SFI monitoring period

	001
	UL-only slot, for all the slots in the corresponding dynamic SFI monitoring period

	010
	DL-centric slot, for all the slots in the corresponding dynamic SFI monitoring period, where “DL-centric slot” may mean that it can support slot based PDSCH, but no slot based PUSCH

	011
	UL-centric slot, for all the slots in the corresponding dynamic SFI monitoring period, where “UL-centric slot” may mean that it can support slot based PUSCH, but no slot-based PDSCH

	100
	Unknown slot, for all the slots in the corresponding dynamic SFI monitoring period

	101
	Reserved slot, for all the slots in the corresponding dynamic SFI monitoring period

	110
	Alternating between DL-only slot and UL-only slot, for all the slots in the corresponding dynamic SFI monitoring period

	111
	Alternating between DL-centric slot and UL-centric slot, for all the slots in the corresponding dynamic SFI monitoring period



We also agreed that the SFI monitoring periodicity is configurable. Therefore, we may have a more generalized approach to configure the table that maps the dynamic SFI to the format of a set of slots, based on some parameters that are indicated by RRC configuration together with the configuration of dynamic SFI monitoring periodicity. 
One example is to define different types of dynamic SFI mapping, configurable by RRC as shown in Table 2. In this example, 3 bits signaled in the RRC configuration indicates the type of dynamic SFI mapping for a slot or a set of slots. 
Monitoring periodicity of the dynamic SFI is also configured by RRC by a few bits, based on the current agreements (Table 3 shows an example of dynamic SFI monitoring periodicity by 3 bits).
In this approach, the UE can implicitly determine the payload size of dynamic SFI based on the combination of the type of dynamic SFI mapping and the monitoring periodicity. For example, if the dynamic SFI mapping is bit-mapping per slot (with 2 bits per slot for 4 possibilities of DL, UL, Unknown and Reserved) and the monitoring periodicity is configured as once in every two slots, then payload size of the dynamic SFI can be determined as 2+2 = 4 bits. 
Proposal 2: To simplify flexible mappings for multi-slot dynamic SFI, a configuration method based on combination of monitoring periodicity and type of dynamic SFI mapping should be supported in NR.

Table 2. example of configuration of the type of dynamic SFI mapping, by RRC
	000  (type 0)
	The same slot format for all the slots inside the corresponding dynamic SFI monitoring period, with options including the following: DL-only slot, UL-only slot, DL-centric slot, UL-centric slot, Unknown, Reserved 

	001  (type 1)
	Bit-map slot format indication per slot for all the slots inside the corresponding dynamic SFI monitoring period, with two bits per slot (for 4 possibilities of DL, UL, Unknown and Reserved)

	010  (type 2)
	Bit-map slot format indication per slot for all the slots inside the corresponding dynamic SFI monitoring period, with one bit per slot (for 2 possibilities of DL and UL)

	011  (type 3)
	Dynamic SFI mapping for all the slots inside the corresponding dynamic SFI monitoring period, with per-slot mapping based on a pre-defined table for the mapping of SFI for a single slot, captured in the standard spec.

	100  (type 4)
	Dynamic SFI mapping for all the slots inside the corresponding dynamic SFI monitoring period, with per-slot mapping based on a pre-defined table of size 8 (i.e. 3 bits per slot)

	101  (type 5)
	Dynamic SFI mapping for all the slots inside the corresponding dynamic SFI monitoring period, with per-slot mapping based on a pre-defined table of size 16 (i.e. 4 bits per slot)

	110  (type 6)
	Dynamic SFI mapping for all the slots inside the corresponding dynamic SFI monitoring period, with per-slot mapping based on a pre-defined table of size 32 (i.e. 5 bits per slot)

	111  (type 7)
	Bit-map slot format indication per slot for all the slots inside the corresponding dynamic SFI monitoring period, with two bits per slot (for 4 possibilities of DL, UL, UL-centric slot, DL-centric slot)



Table 3. Example of indication of Monitoring periodicity of dynamic SFI, by RRC
	000
	Monitoring periodicity of every 1 slot

	001
	Monitoring periodicity of every 2 slot

	010
	Monitoring periodicity of every 4 slot

	011
	Monitoring periodicity of every 8 slot

	100
	Monitoring periodicity of every 5 slot

	101
	Monitoring periodicity of every 10 slot

	110
	Monitoring periodicity of every 20 slot

	111
	Monitoring periodicity of every 40 slot





Summary
This contribution discussed the issue of dynamic SFI content definition for multi-slot SFI:
Proposal 1: Different dynamic SFI mappings for different payload sizes should be supported in NR.
[bookmark: _GoBack]Proposal 2: To simplify flexible mappings for multi-slot dynamic SFI, a configuration method based on combination of monitoring periodicity and type of dynamic SFI mapping should be supported in NR.
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