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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

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
· 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)

2	Pre-meeting email discussion
2.1	Remaining issues related to semi-static DL/UL assignment:
For cell-specific semi-static DL/UL assignment, the following agreement was reached in #90bis
· 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.
The design captures the semi-static DL/UL assignment format starts with DL, ends with UL and has unknown in the middle. It was noticed that the flexility provided by such design is limited. It is proposed to repeat the same indication to support more flexible semi-static DL/UL assignment format.
Proposal:
· For the cell-specific higher layer signalling on semi-static DL/UL assignment, support one or two DL-unknown-UL segments within each period of the semi-static DL/UL assignment. 
· When two segments are configured within a period, z1 is the length  in slots for the first segment, and z2 is the length in slots of the second segment
· z1+z2 equal the length of the semi-static DL/UL assignment period
· When two segments are configured within a period, separate {x1, x2, y1, y2} are configured for each segment

Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Agree with the proposal. 

	CMCC
	The intention of this proposal is to support different DL/UL assignment in each half periodicity of some agreed candidate periodicity for cell-specific semi-static DL/UL assignment,  to align with some service model. 
Generally, this intention could be considered if it is to better accommodate service requirements. However, considering this late stage of the phase-1 NR, we think it is better to work out a proposal on top of existing agreements to meet additional requirements. 
From the contributions in this meeting, we also see from contribution R1-179390 the requirement of introducing additional cell-specific periodicity,  we would like to present a joint proposal to address all above 2 new requirements, which will only request one more optional periodicity to be configured for cell-specific semi-static DL/UL assignment. In this proposal, two parallel cell-specific periodicity and corresponding DL/UL assignmen (could be same or different)  can be configured simultaneously, e.g., in some target periodicity, we can use 1ms+1ms(1ms configuration is existing solution) to get a combined 2ms periodicity,  which will have two switch points in 2ms, or use 2m+0.5ms(2ms configuration and 0.5ms configuration are both existing solutions) to get a combined 2.5ms periodicity,  as illustrated below. 
Based on this configuration, it will address the requirements discussed here without impacting exiting agreement while offering more flexibility to support more candidate periodicities(e.g., 1ms+2ms, 2ms+2ms, …, 10ms+10ms, etc,)to meet more potential requirements not raised today.


    

	Apple
	Multiple switching points could be supported by UE-specific configuration.

	Samsung
	Multiple switching points could be supported by UE-specific configuration.



2.2	Overwriting rules:
From RAN1 #90bis, the following overwriting rules are agreed:
· 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
· 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

From the above agreement, we already have the overwriting rules for “measurement” and “UE specific data transmission”. How to generalize the overwriting rules to other transmissions/receptions, including:
Sync channel
RMSI/OSI
PRACH
RAR
UL data transmission without UL grant,
CSI-RS for RRM, TRS, etc

Proposal:
· On sync channel transmission
· Sync channel transmission can happen in semi-static DL
· Sync channel transmission can happen in semi-static unknown
· Symbols configured to transmit SSB cannot be overwritten to UL
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Agree with the proposal. 

	CMCC
	Fine with this proposal

	Panasonic
	As synch channel and RRM related channels are required to receive before to obtain semi-static information and SFI, these are rather defined as UE assumptions. It means following woudl be more reasonable.
- UE can assume Sync channel transmission never happen in semi-static UL.

	NTT DOCOMO
	We agree the above proposal. Besides, we want to further clarify that to ensure the symbols configured to transmit SSB not overwritten to UL, the semi-static unknown where sync channel transmission happens should be treated as  semi-static DL.

	Apple 
	Fine with the proposal

	Spreadtrum
	Agree

	Samsung
	We don’t see the need for the second sub-bullet (Sync channel transmission can happen in semi-static unknown). 

	Fujitsu
	Fine with the proposal



Proposal:
Anything DCI triggered are treated together as “UE-specific data transmission” 
· Currently already include: UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH, DCI triggered aperiodic measurement related signals, such as aperiodic CSI-RS, aperiodic SRS, etc
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Agree with the proposal. 

	CMCC
	A bit confused, Is dynamic SFI to be treated as  “UE-specific data transmission”

	Panasonic
	We are ok with the propsal.

	Apple 
	Fine with the proposal

	Spreadtrum
	Agree

	Samsung
	Agree with the proposal.

	Fujitsu
	Fine with the proposal

	
	



Proposal:
Transmisson direction implied by UE-specific RRC configured are 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
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Agree with the proposal. 

	Panasonic
	CSI-RS for RRM and CSI-RS for tracking are same handing with Sync. The other is ok for us.

	Apple 
	Fine with the proposal

	Spreadtrum
	Agree

	Samsung
	Agree with the proposal. Also agreein principle with Panasonic but don’t think CSI-RS for RRM or tracking needs to be allowed on semi-static ‘unknown’ (same as for sync)

	Fujitsu
	Fine with the proposal. If NR allows UE-specific RRC configured PRACH which uses different frequency-time resource from cell-specific RRC configured PRACH, this type of PRACH should also be included here.



Proposal:
Transmission direction implied by cell-specific RRC configured cannot be overwritten to the other direction
· This includes RMSI and PRACH.
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Agree. Besides RMSI and PRACH, this should also include OSI and paging.

	CMCC
	Supportive, however, PRACH should be discussed in intial access.

	Panasonic
	We support the propsal. OSI is also same handling.

	NTT DOCOMO
	For RMSI, We agree the above proposal. But for PRACH,  PRACH resource can be UE-specifically configured for the case of multiple BWP configurations and MTA for UL-CA. In our view, PRACH should not be overwritten to the other direction regardless of cell-specific RRC configured or UE-specific RRC configured.

	Apple	
	Agreed.

	Spreadtrum
	Agree, and also agree with OSI and Paging.

	Samsung
	Agree with the proposal.

	Fujitsu
	RMSI and cell-specific RRC configured PRACH can be treated as same as sync channel. But for UE-specific RRC configured PRACH which use different frequency-time resource from cell-specific RRC configured PRACH, it is more natural to treat it together as “measurement”.



Question: 
Can UE-specific data and measurement related signals not semi-statically configured by RRC overwritten by “unknown” in dynamic SFI?
· UE behavior will be the cancellation of the measurement/data reception or measurement/data related transmission
· If supported, the timing requirement for overwriting
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	No. UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overwritten by “unknown” in dynamic SFI.

	Panasonic
	General rule is not overwritten by "unknown" in dynamic SFI. On the other hand, for long PUCCH, if the value indicated by DCI is "adjusted by SFI", the length is adjusted to fit available UL length (or some further reduction from available UL length).

	NTT DOCOMO
	Yes, UE-specific data and measurement related signals not semi-statically configured by RRC can be overwirten by ‘unknown’ in later dynamic SFI. Note that in LTE shortened TTI, short-TTI transmission/reception can override/cancell 1ms TTI transmission/reception and hence, the cancellation behavior is not brand-new way. Compared to LTE shortened TTI, GC-PDCCH overriding is simpler since this does not require data processing for cancelling channels.

	Apple
	We don’t agree that dynamic SFI of “Unknown” can overwrite UE-specific data and measurement related signals not semi-statically configured by RRC.  We hope overwriting direction is consistent in design and reiceve timing should not be considered in determining overwriting direction.

	Spreadtrum
	We don’t agree with UE specific data and measurement related signals not semi-statically configured by RRC can be overwritten by “unknown” in dynamic SFI. For it is agreed that UE specific data can overwrite “Unknown” in dynamic SFI. If later dynamic SFI can also overwrite UE specific data, which means dynamic SFI and UE specific data can overwrite each other and depend on received time by UE.. How about the case UE specific data schedule signaling and dynamic SFI received at the same time? It is difficult for UE to decide the overwriting.

	Samsung
	The way we understand it, the question basically is whether ‘unknown’ direction in RRC that is configured for DL/UL transmission (CSI-RS/SRS) can be switched to reserved. Although we don’t see a need in this release, there is also no reason to preclude this. So, ‘Yes’ to the question.

	Fujitsu
	Yes. UE-specific data and measurement related signals not semi-statically configured by RRC can be overwritten by “unknown” in dynamic SFI.





2.3	UE behavior when a configured GC-PDCCH is not detected (erasure)
Question:
· 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
· Option 2: Treat this erasure as if dynamic SFI unknown is detection
Please give your preference and comments below:
	Company
	Comments

	MediaTek
	Option 1. Treat the symbols as unknown in semi-static assignment and monitor PDCCH.

	Panasonic
	Our view is following.
The behaviour when UE missed GC-PDCCH (regardless of network intentional no transmission or UE just failed detection),
- semi-static DL symbols in semi-static UL/DL assignment or UE-specific DCI:  DL behaviour
- semi-static UL symbols in semi-static UL/DL assignment or UE-specific DCI:  UL behaviour
- semi-static unknown or symbols not known:  PDCCH monitoring, DL measurement but no UL measurement (= no UL transmission)


	NTT DOCOMO
	Based on the email discussion after RAN1#90b, the main questions on UE behavior when a configured GC-PDCCH carrying SFI is not detected is whether to perform PDCCH monitoring or measurement on flexible resources or not known resource. In our view, following UE behavior should be defined:
· DL symbols in semi-static UL/DL assignment or UE-specific DCI:  DL behaviour
· UL symbols in semi-static UL/DL assignment or UE-specific DCI:  UL behaviour
· Semi-static unknown or symbols not known:  PDCCH monitoring, DL measurement but no UL measurement (= no UL transmission)

	Apple
	Option 2. Treat this erasure as if dynamic SFI unknown is detected. This is conservative approach.

	Samsung
	Option 2. Measurements (periodic/semipersistent receptions/transmissions for CSI-RS/SRS) are cancelled, UE may still monitor PDCCH. 

	Fujitsu
	Option 1. Treat the symbols as unknown in semi-static assignment and monitor PDCCH.



2.4	PDCCH monitoring under “unknown”?
Question: 
If PDCCH monitoring is configured under semi-static “unknown” (not overwritten), will PDCCH monitoring be performed?
· What if the coreset is partially in semi-static “unknown” and partially in semi-static DL?
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	Yes, PDCCH monitoring is performed in the unknown symbol configured by semi-static assignment.

	Panasonic
	In semi-static Unknown symbols, if its indication of Unknown is from GC-PDCCH, UE does not monitor PDCCH. Otherwise, UE monitor PDCCH in Unknown symbols.

	NTT DOCOMO
	From our perspective, there is no need to treat ‘unknown’ resource in semi-static UL/DL assignment as ‘reserved’ resource since ‘reserved’ resource can be configured by RRC signaling. Therefore, ‘unknown’ resource in semi-static UL/DL assignment is just flexible and UE shall perform PDCCCH monitoring in ‘unknown’ resource in semi-static UL/DL assignment.

	Apple
	For a configured CORESET under semi-statically configured Unknown resources, if SFI is not available to a UE (for whatever reason e.g., due to misdetection or decoding delay in the current slot transmission), then the UE monitors the configured CORESET.


	Spreadtrum
	Yes, we agree PDCCH monitoring in semi-static “unknown”.

	Samsung
	UE can continue monitoring PDCCH.

	Fujitsu
	UE can continue monitoring PDCCH.



Question:
If PDCCH monitoring is configured under dynamic SFI “unknown” (not overwritten), will PDCCH monitoring be performed?
· What if the coreset is partially is dynamic SFI “unknown” and partially in dynamic SFI DL?
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	No, PDCCH monitoring is not performed in the unknown symbol configured by dynamic SFI.

	Panasonic
	In semi-static Unknown symbols, if its indication of Unknown is from GC-PDCCH, UE does not monitor PDCCH. Otherwise, UE monitor PDCCH in Unknown symbols.
UE can always assume the same type among DL/UL/Unknown/Flexible/Reserved for all symbols in multi symbol CORSET.

	NTT DOCOMO
	For ‘unknown’ in dynamic SFI, to achieve dynamic resource reservation for forward compatibility, it is beneficial to treat ‘unknown’ in dynamic SFI as ‘reserved’ if not overridden. Therefore, UE shall not perform PDCCH monitoring in the dynamic ‘unknown’ resource.

	Apple
	Yes UE monitors corset configured under dynamic SFI of Unknown.
We have an agreement allowing UE to override dynamic SFI of Unknown with UE specific data, implying UE may need to receive DCI under dynamic SFI of Unknown, which is straightforward approach. However, if network want to avoid this, then network has to schedule DCIs in advance in DL resources. This increases scheduling complexity. Thus, UE should be able to monitor CORESET under dynamic SFI of Unknown. 

	Spreadtrum 
	PDCCH is not monitored under dynamic SFI “unknown”. For one main reason to introduce GC-PDCCH is to reduce PDCCH blind decode number.

	Samsung
	FFS. In principle ‘No’ as the symbol is reserved. However, FFS what happens for e.g. a CORESET with 3 symbols if the last symbol is turned to ‘reserved’ and the other two remain DL.



2.5	GC-PDCCH monitoring configuration
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 RAN1 #90bis, it is further agreed when a GC-PDCCH monitoring is configured, the length of the payload and the location of the SFI within the payload is configured.
The GC-PDCCH carrying SFI can be configured to multiplex with other functionalities, though no other functionalities have been agreed to be multiplexed yet in release 15. 
As a result, the payload length of the GC-PDCCH has to be flexible. 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:
· The coding scheme for GC-PDCCH carrying SFI is associated with the configured payload length
· If payload length is small (<= 11 bits), no CRC, using RM
· If payload length 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 length
Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	We do not agree with the proposal. We propose to use Polar with CRC for all payload length.
When the UE is configured to monitor GC-PDCCH, the GC-PDCCH may or may not be transmitted by gNB. In this case, CRC becomes very beneficial for maintaining a low false alarm rate (FAR). FAR of Polar can be controlled at 10-6 due to CRC protection. However, the trade-off between FAR and BLER performance is difficult for RM without CRC.  

	Panasonic
	Our view is to have CRC usign Polar. 
We think Group common PDCCH can contain 1. Field to control dynamic rate matching of aperiodic CSI-RS, 2. reservation of PDCCH, 3. reservation for short PUCCH/SRS, 4. transmission of SRS, 5. power control command and 6. HARQ ACK/NACK for grant-free.


	NTT DOCOMO
	We don’t support the proposal. From the perspective of UEs, the payload size of SFI to be monitored may be small, but from network perspective, it is not true; group common PDCCH can contain multiple SFI fields, and UE can monitor one or some of the SFI fileds for one or some serving cells. Besides, to ensure the forward compatibility of group common PDCCH, other field in a group common PDCCH can be reserved for Rel.15, but for Rel.16 or later, additional function can be introduced by using this reserved field. Therefore, payload size of group common PDCCH would not need to be very small. Support of two coding schemes requires doubled test-cases, which would not be feasible for Rel.15. In our view, the coding scheme for GC-PDCCH can be designed same as that of regular PDCCH.

	Samsung
	Disagree with the proposal. Polar code is always used. The reasons have been extensively discussed and some are outlined above by other companies.

	Fujitsu
	We support to apply same design of normal PDCCH to GC-PDCCH, i.e. always add CRC using polar.



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

Please give your comments (support, not support, reason) below:
	Company
	Comments

	MediaTek
	We do not agree with the timing in the 2nd and 3rd sub-bullets. Below we state the reason. More details can be found in Section 6 of R1-1721045. 
Dynamic SFI may change the direction expected by UE. An example is as follows. A slot is assigned as “unknown” by semi-static DL/UL assignment. Later, this slot is overwritten by UE-specific RRC configuration to be for periodic channel state information report, which implies this slot is for “UL” measurement. Later again, this slot can be overwritten by dynamic SFI as “DL”. Therefore, the direction of this slot is changed from “unknown” to “UL measurement” and then to “DL”. Note that, according to agreements, overwriting “UL measurement” by dynamic SFI to “DL” is allowed as long as the slot is “unknown” by semi-static DL/UL assignment.
When there is direction change, pre-scheduled RF events need to be cancelled, and new events are assigned. The process is non-trivial, and it may be pended or pre-empted by other higher priority tasks. According to our evaluation, the timing is 1 msec for all SCS. 


	Panasonic
	We agree the proposal.

	NTT DOCOMO
	We agree that action time and effective range of dynamic SFI should be defined. Currently, we are open on the exact processing time.

	Apple
	In our understaning, action time is the time(slot) that the received SFI is applied. And, range of dynamic SFI is the sequence of slot(s) where the SFI is applied. 
We are fine with first bullet.

	Samsung
	FFS depending on whether any restrictions apply for the first slot. In general, effective timing should be defined by N2/K2.

	Fujitsu
	We agree with the proposal



2.6 Others
Please list other items you would like to discuss here:

Discussion point: 
On collision handling between serving cell UL/unknown resource and neighbor cell RRM. 

	Company
	Comments

	Vivo
	Here the neighbor cell RRM includes to both SS block based and CSI-RS based. In case the SS block or CSI-RS for RRM measurement are transmitted in different time instance between serving and neighbor cells, it would happen that, at a time instance for a UE to measure neighbor cell RRM, the transmission direction for its serving cell is UL or unknown and hence collision between serving cell UL transmission and neighbor cell RRM. How to handle such collision should be discussed.

	Panasonic
	From current serving cell perspective, neighbouring cell RRM is realized by DL resource (except UL measureemnt of neighbour cell which was discussed in duplexing agenda before). From neighbour cell perspective, UE assume the measurement resoruce as DL.




Discussion point:
On monitoring periodicity K for GC-PDCCH:

	Company
	Comments

	NTT DOCOMO
	In the last meeting, monitoring periodicity of K slots where K= 1, 2, 5, 10, and 20 were already agreed. However, exact values have not been fixed and some other values are still FFS. In our view, other values of the monitoring periodicity for group common PDCCH needs to be discussed. In our view, K= 4, 8 and 16 slots should be supported.



Discussion point:

	Company
	Comments

	
	



3	Offline discussion
Question: 
Do we need to downselect the valid set of parameters? No
On UE-specific DL/UL assignment:
Question: 
Do we need to downselect the valid set of parameters? No

On overwriting rules:
Proposal:
· 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

Proposal: 
· For 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
Proposal: 
· For multi-slot transmission (PDSCH/PUSCH/PUCCH) vs dynamic SFI
· Alt 1: Follow scheduled multi-slot transmission 
· Alt 2: 
· If dynamic SFI of a slot indicates the same direction as the scheduled PDSCH/PUSCH/PUCCH during the assigned symbols, the PDSCH/PUSCH/PUCCH can be transmitted in that slot
· If dynamic SFI of a slot indicates unknown for at least one of the symbols assigned for the scheduled PDSCH/PUSCH/PUCCH, the PDSCH/PUSCH/PUCCH transmission in that slot is cancelled
· Note it is already agreed the UE is not expected to see conflicting directions between the assignment and the dynamic SFI
· FFS timing relationship between the SFI and the grant

Proposal:
Transmisson direction implied by UE-specific RRC configured are 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 included type 2 UL transmission without grant

On other cell RRM monitoring:
Discussion point: Collision handling between serving cell UL/unknown resource and neighbor cell RRM. (Proposed by Vivo)
Explanation: Here the neighbor cell RRM includes to both SS block based and CSI-RS based. In case the SS block or CSI-RS for RRM measurement are transmitted in different time instance between serving and neighbor cells, it would happen that, at a time instance for a UE to measure neighbor cell RRM, the transmission direction for its serving cell is UL or unknown and hence collision between serving cell UL transmission and neighbor cell RRM. How to handle such collision should be discussed. 

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
· Option 2: Treat this erasure as if dynamic SFI unknown is detection

On action time of GC-PDCCH 
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 transmission, need N2/K2 time
· To cancel DL reception, need K0 time, same slot will be enough
· This may be UE specific, depends on how fast a UE can process SFI

[bookmark: _Hlk499852031]On FDD SFI table:
Background: Already agreed to use the same framework for TDD and FDD SFI. But the problem is FDD SFI needs to indicate the formats for both DL 14 symbols and UL 14 symbols. 
Proposal:
· For FDD SFI
· Alt 1: Configure separate SFI for DL BWP and UL BWP (Need RRC change, as current SFI monitoring configuration is per cell)
· Alt 2: When UE-specific table is configured, one SFI value entry maps to two entried in the SFI table
· Alt 3: Add rules in RAN1 spec that one entry in SFI will map to two rows of the SFI table (No RRC change, but hard code DL and UL slot format combinations)
· Alt 4: SFI indicates DL BWP format, and UL BWP format is automatically derived from the indicated DL BWP format

4	Proposals for online 
Offline consensus:
· 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

Offline consensus:
Anything DCI granted are treated together as “UE-specific data transmission” 
· Currently already include: UE specific DCI triggered PDSCH, PUSCH, and PUCCH with A/N for a PDSCH, DCI triggered aperiodic measurement related signals, such as aperiodic CSI-RS, aperiodic SRS, etc

Offline consensus:
The reception of DL UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI

Offline concensus:
If dynamic SFI “unknown” is received (not overwritten), UE PDCCH monitoring  behavior for the configured PDCCH with the unknown symbols is not specified
· If only subset of symbols of the PDCCH is unknown:
· Alt 1: UE PDCCH monitoring  behavior for the configured PDCCH is not specified
· Alt 2: UE still performs PDCCH monitoring in the remaining symbols. The gNB can still transmit the PDCCH using either rate matching or puncture (Samsung)
Offline concensus:
For the SFI table, capture the following formats with remaining entries reserved in Rel 15.
· 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 
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No consensus reached. Needs online discussion:
Transmission of UL UE-specific data and measurement related signals not semi-statically configured by RRC overriden by “unknown” in dynamic SFI
· Support overriden: DoCoMo, AT&T, Fujitsu, LGE, Wilus, ETRI, 
· Not support overriden: Intel, Apple, MTK, CATT, Qualcomm

No consensus reached. Needs online discussion:
· Configured PDCCH monitoring under semi-static “unknown” (if not overwritten) is performed
· Support: Nokia, NSB, LGE, E///, Pana, Sharp, ETRI, DoCoMo, Oppo, Fujitsu, Qualcomm, 
· Partial support (PDCCH monitoring in the first 2-3 symbols in a slot is supported but not in later symbols): Intel, MTK
· Not support: CMCC
No agreement:
· On coding of GC-PDCCH to carry SFI:bb
· Alt 1: Follow coding session agreements to use payload size to decide coded
· Note the RNTI scrambling is not decided yet
· Alt 2: Always zero padding to reach at least 12 bits payload to add CRC and use Polar code
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