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1	Background
This paper is the summary for the offline discussion on remaining issues on GC-PDCCH carrying SFI.
2	Agreements reached this meeting
Agreements:
· Remove variable slotFormatIndicator from PDCCH-Config from 38.331
· subcarrierSpacing and subcarrierSpacing2 currently in SlotFormatCombination should be moved to SlotFormatCombinationsPerCell
· Recommend RAN2 to change the variable name maxNrofAggregatedCellsPerCellGroup to maxNrofSlotFormatCombinationsPerCell. 
· Use a value of 16 for the above parameter
· For parameter maxNrofSlotFormatCombinationsPerSet, use a value of 4096
· For parameter maxNrofSlotFormatsPerCombination, use a value of 256
· For parameter maxSFI-DCI-PayloadSize, use a value of 128.
· For cell-specific DL/UL assignment, which has tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2 as shown below, 
· Clarify that when tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in tdd-UL-DL-ConfigurationCommon2, which is tdd-UL-DL-ConfigurationCommon + tdd-UL-DL-ConfigurationCommon2.
	-- A cell-specific TDD UL/DL configuration. 
	tdd-UL-DL-ConfigurationCommon		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD
	-- A second cell-specific TDD UL/DL configuration. 
	-- FFS_CHECK: What does the UE do with two? Which one applies? A union of both? If so, how? 
	tdd-UL-DL-ConfigurationCommon2		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD


Agreements:
· For the CSS which a DCI format 2_0 is configured to be monitored on, the UE will only monitor the first one or two (from SFI configuration) PDCCH candidates of the configured aggregation level for DCI format 2_0

Agreements:
· If a configured DCI format 2_0 is not received, PDCCH monitoring is performed till the next configured DCI format 2_0 monitoring occasion

Agreements:
· Restrict the combined periodicity for cell-specific DL/UL assignment to such that 20ms is a multiple of the combined periodicity


3	Discussion points
3.1 	On search space configuration of GC-PDCCH carrying SFI
In RAN1 NRAH #1801, it was agreed to use the same configuration for a common search space for the SFI search space configuration. When configuring the GC-PDCCH monitoring for SFI, a common search space (separately configured) ID will be provided, in additional to the other SFI specific configurations, including the length of the GC-PDCCH, SFI-RNTI, aggregation level, and number of decodings (1 or 2). 

On the other hand, for the CSS the GC-PDCCH carrying SFI is associated with, there can be more decoding candidates with different aggregation levels, and even for the same aggregation level as the SFI, there can be more decoding candidates configured. Therefore, we need a rule to select some (1 or 2) of the decoding candidates of the configured SFI aggregation in the associated CSS for the GC-PDCCH decoding. For simplicity, we propose to simply use the first 1 or 2 in the associated CSS.

[bookmark: p1]Proposal: For the CSS a DCI format 2_0 is configured to be monitored on, the UE will only monitor the first one or two (from SFI configuration) PDCCH candidates of the configured aggregation level for DCI format 2_0 

3.2	On UE behaviour when configured GC-PDCCH carrying SFI not detected:
One open issue in the previous discussion is the UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected. In RAN1 #91, it has been agreed that Polar code with 24 bit CRC will be used to encode GC-PDCCH carrying SFI in Rel-15. The probability for a decoding error becomes negligible. However, there is still a chance the GC-PDCCH is transmitted but the UE failed to decode. A further complication is, it was agreed that even if the gNB configures the UE to monitor a GC-PDCCH carrying SFI, it is possible for the gNB to skip the transmission of the GC-PDCCH. Then when a UE failed to decode GC-PDCCH, there is also change that the SFI is not transmitted in the beginning.

In the previous discussion, different UE behaviors have been discussed:

· Behavior 1: UE will follow RRC configuration and DCI
· Behavior 2: UE will cancel RRC configured reception or transmission, but not PDCCH monitoring
· Behavior 3: UE will cancel RRC configured transmission, but not the RRC configured reception and PDCCH monitoring

Behavior 1 is a natural choice if the gNB is more likely to skip the GC-PDCCH transmission. Behavior 2 is preferred if the gNB is more likely to transmit the GC-PDCCH, but the reliability of the GC-PDCCH is not high enough. The behavior 2 is conservative. Behavior 3 is a compromise between the two. Since UL transmission is cancelled, it will not create interference to other receptions. DL reception is not cancelled, so if the SFI actually cancels the DL reception but the UE missed it, it will only hurt the UE’s DL measurement.

Proposal: If a configured DCI format 2_0 is not received, PDCCH monitoring is performed till the next configured DCI format 2_0 monitoring occasion

[bookmark: p2]Proposal: Further discuss UE behavior when a configured GC-PDCCH carrying dynamic SFI is not detected, and a scheduling assignment not received for given symbols
· UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted

Proposal:
· Alt 1: UE will follow RRC configuration
· CMCC
· Alt 2: UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted
· SS, Nokia, CATT, LGE, Intel, Oppo
· Alt 3: UE will cancel RRC configured transmission
· Panasonic, Sharp

Proposal: For a symbol a UE is RRC configured to perform DL reception, if UE received UE-specific DL grant to receive PDSCH, and detectd SFI indicating the symbol is flexible, or SFI not detected, UE will perform RRC configured DL reception and PDSCH reception.

3.3	On cell-specific DL/UL assignment
There is a proposal to support more periods:
Proposal: Support additionally 0.125ms and 0.25ms period

There are also proposals the limit the supported combination of the periodicities when concatenated periodicities is configured:
Proposal: Restrict the combined periodicity for cell-specific DL/UL assignment to such that 20ms is a multiple of the combined periodicity

Action item: Further check if EN-DC allows subframe level offset between NR and LTE. If not, consider the following proposals:
Proposal: Further support 3ms, 4ms, 6ms, and 7ms as cell-specific DL/UL assignment periods.

Proposal: When the cell-specific DL/UL configuration is configured, no explicit offset is provided for the starting slot of the configured period, but the first slot of each even radio frame should be a starting slot of the configured cell-specific DL/UL pattern.

Proposal: Between SSB and semi-static DL/UL assignement, allow SSB override the semi-static "U" for the case when a collision happens.
Proposal: For a symbol indicated by RMSI SSB bitmap as carrying SSB, if the semi-static DL/UL assignment indicates the symbol as UL, the semi-static DL/UL assignment for the symbol will be overwriten to DL.
· Note this updates the previous agreement that for cell specific RRC configured DL transmission in flexible, cannot overwrite by SFI to the other direction. Now the SFI cannot indicate this as X anymore
Proposal: Introduce a third mechanism to determine the semi-static DL/UL/flexible of symbol:
· Already have cell-specific DL/UL assignment and UE-specific DL/UL assignment
· Now define a new rule to say, for a flexible symbol of cell-specific/UE-specific DL/UL assignment, if there is a cell-specific RRC configuration (RMSI SSB bitmap, RACH configuration) to indicate the symbol is DL or UL, it is treated as semi-static DL or UL as well.
· Note this updates the previous agreement that for cell specific RRC configured DL transmission in flexible, cannot overwrite by SFI to the other direction. Now the SFI cannot indicate this as X anymore


3.4	On SFI action time
In RAN1 NRAH #1801, it was agreed that
· On the action time for GC-PDCCH carrying SFI, 
· For RRC configured DL reception cancellation, same slot cancellation is supported
· For RRC configured UL transmission cancellation, N2 timeline is followed.
· Further discussion offline on the detailed conditions for DL/UL cancellation (related to the overwriting rules)

Further discussions are needed for the case about the action time for overriding of the RRC configured DL reception or UL transmission by UE-specific DCI from transmission in the other direction

[bookmark: p3]Proposal: On the action time for overwriting of the RRC configured DL reception or UL transmission by UE-specific DCI from transmission in the other direction, the same action time as SFI based cancellation is applied.
Proposal: On cancel RRC UL/DL with DCI granted DL/UL, the timeline is n+2/2/3/4 for 15/30/60/120KHz for K0/K2
Proposal:
Alt 1:
· On cancel RRC configured DL reception and initiate a DCI granted UL transmission, N2 timeline is followed
· On cancel RRC configured UL transmission and initiate a DCI granted DL reception, N2 timeline is followed
Alt 2:
· On cancel RRC configured DL reception and initiate a DCI granted UL transmission, N2+1 slot timeline is followed
· On cancel RRC configured UL transmission and initiate a DCI granted DL reception, N2+1 slot timeline is followed


Proposal: Modify the earlier agreement to 
· On the action time for GC-PDCCH carrying SFI, 
· For RRC configured DL reception cancellation, same slot cancellation is supported
· For RRC configured UL transmission cancellation, N2+TA timeline is followed
Alternative Proposal:
Clarify in the spec that for the action time for GC_PDCCH carrying SFI for RRC configured UL transmission cancellation, gNB will handle the extra time needed to compensate TA 
Conclusion: 
· gNB will take into consideration TA from a UE for the RRC configured UL transmission cancellation by SFI

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

If the length of multi-slot SFI is smaller than the monitoring period, the last slots in the monitoring period is not indicated by the multi-slot SFI. This use case can happen when the gNB does not intend to dynamically control the transmission direction of the last slots in the period. One example can be, the last few slots in a period are fixed UL slots, as indicated in semi-static DL/UL assignment configuration.

[bookmark: p4]Proposal: For a slot within the configured SFI monitoring periodicity, but not covered by the received SFI, UE follows semi-static configuration.

On the other hand, the length of the multi-slot SFI may exceed the configured monitoring period. One use case for this is when the first slot of the next monitoring period is UL. Then in general, it is possible for one particular slot to be covered in the range of two multi-slot SFIs. In this case, we need to decide on the behaviour on which multi-slot SFI to follow. The simple solution is later SFI is always consistent with earlier SFI. Another solution is to allow later SFI to change what was indicated in the earlier SFI. Further discussion is needed.



Figure 1. Example with SFI monitoring every 2 slots, but multi-slot SFI covers 4 slots
[bookmark: p5]Proposal: For a slot covered by multiple SFIs transmitted at different slots
· Alt 1: The later SFI can overwrite the earlier SFI
· Alt 2: The later SFI can only overwrite the state of symbols indicated as flexible in the earlier SFI
· Alt 3: The later SFI is always consistent with earlier SFI, i.e. not to change what was indicated before

3.6 On UE-specific SFI table configuration for SUL
Agreement not captured in 38.213 text. 

Proposal: Adopt the following text in 38.213 Section 11.1.1 for SUL SFI configuration

===Start=========





[bookmark: _Hlk507675721]For unpaired spectrum operation with SUL on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference non-SUL carrier and a combination of slot formats for a reference SUL carrier of the serving cell. A UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL carrier of the serving cell. The UE is provided by higher layer parameter SFI-scs2 a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference SUL carrier of the serving cell. For each () values, the first  values for the combination of slot formats are applicable to the reference non-SUL carrier and the next value is applicable to the reference SUL carrier. 








The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active non-SUL BWP with subcarrier spacing configuration of , it is . The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active SUL BWP with subcarrier spacing configuration of , it is . Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL BWP is applicable to  consecutive slots for the active non-SUL BWP where the first slot starts at a same time as a first slot in the reference non-SUL BWP. Each slot format for the combination of slot formats for the reference SUL BWP is applicable to  consecutive slots for the active SUL BWP where the first slot starts at a same time as a first slot in the reference SUL BWP.





[bookmark: _Hlk507675773]A reference subcarrier spacing configurations of , or , or , or , or  is either 0, or 1, or 2 for frequency range 1 and is either 2 or 3 for frequency range 2.   


==========End=========================
3.7 Slot format for ECP
Currently the slot format table defined in 38.211 considers NCP only. There are 14 columns in the table corresponds to 14 symbols in a slot for NCP case. For 60KHz SCS, ECP is also supported. How to extend the table for ECP case needs further discussion. One possible solution is to define a separate table following the same philosophy of the NCP table. Another possible solution is to use the NCP table directly and re-interpret the entries (say remove two columns) for ECP use case.

Proposal: On slot format table definition for ECP
· Alt 1. Start from NCP table, remove two columns
· Alt 1.1. Remove the last 2 columns
· Alt 1.2. For each NCP slot format, remove two symbols from the direction (D/X/U) with the largest numbers.
· Alt 2. Directly map from the slot format indicated by the NCP table
· Each 14 symbol slot as indicated by the slot format, determine the direction of each ECP symbol using the direction of (partially) overlapping NCP symbols
· If all (partially) overlapping NCP symbols are D, the ECP symbol is D
· If all (partially) overlapping NCP symbols are U, the ECP symbol is U
· If one of (partially) overlapping NCP symbols is X, the ECP symbol is X


3.8 FFS RRC parameters
In PDCCH-Config, we currently have:
slotFormatIndicator						SlotFormatIndicator							OPTIONAL
Question: Do we still need this? The SFI SS configuration is now part of the common search space configuration.
Proposal: Remove variable slotFormatIndicator from PDCCH-Config or from 331
Proposal: subcarrierSpacing and subcarrierSpacing2 currently in SlotFormatCombination should be moved to SlotFormatCombinationsPerCell

maxNrofAggregatedCellsPerCellGroup
Max number of SlotFormatCombinationsPerCell can be carried in a GC-PDCCH. The name is misleading. One GC-PDCCH can carry SFI for another cell. So using max number of cells in a cell group to limit the size may not be necessary. Can replace with a generic upper bound.
Proposal: Recommend to change the variable name to maxNrofSlotFormatCombinationsPerCell. Suggest a value of 16

maxNrofSlotFormatCombinationsPerSet is the number of entries in the UE-specific table. 
Proposal: Suggest a value of 4096, with a maximum 12 bits SFI field to indicate that.

maxNrofSlotFormatsPerCombination is the number of slots in each entry of the UE-specific table. Note the length should cover the FDD cases with different reference SCS for UL and DL.
Proposal: Suggest a value of 256.

maxSFI-DCI-PayloadSize is the maximum configurable payload size for format 2_0
Proposal: Suggest a value of 128.

For cell-specific DL/UL assignment, we have tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationCommon2
	-- A cell-specific TDD UL/DL configuration. 
	tdd-UL-DL-ConfigurationCommon		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD
	-- A second cell-specific TDD UL/DL configuration. 
	-- FFS_CHECK: What does the UE do with two? Which one applies? A union of both? If so, how? 
	tdd-UL-DL-ConfigurationCommon2		TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD

Proposal: Clarify that when tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in tdd-UL-DL-ConfigurationCommon2, with the pattern specified in tdd-UL-DL-ConfigurationCommon in the front.

In SIB1, we have the following:
	tdd-UL-DL-Configuration					TDD-UL-DL-ConfigCommon				OPTIONAL, -- Cond TDD
	tdd-UL-DL-configurationCommon2		TDD-UL-DL-ConfigCommon  			OPTIONAL, -- Cond TDD
Proposal: Change variable name tdd-UL-DL-Configuration to tdd-UL-DL-ConfigurationCommon in SIB1

4	Proposals for online				
Proposal:
· In 38.331, change the variable name “tdd-UL-DL-Configuration” to “tdd-UL-DL-ConfigurationCommon” in SIB1

Proposal: 
Adopt the following text in 38.213 Section 11.1.1 for SUL SFI configuration

===Start=========





For unpaired spectrum operation with SUL on a serving cell, the SFI-index field in DCI format 2_0 indicates a combination of slot formats that includes a combination of slot formats for a reference non-SUL carrier and a combination of slot formats for a reference SUL carrier of the serving cell. A UE is provided by higher layer parameter SFI-scs a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL carrier of the serving cell. The UE is provided by higher layer parameter SFI-scs2 a reference subcarrier spacing configuration of  for the combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference SUL carrier of the serving cell. For each () values, the first  values for the combination of slot formats are applicable to the reference non-SUL carrier and the next value is applicable to the reference SUL carrier. 








The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active non-SUL BWP with subcarrier spacing configuration of , it is . The UE is expected to be provided with a reference subcarrier spacing configuration of  so that for an active SUL BWP with subcarrier spacing configuration of , it is . Each slot format for a combination of slot formats indicated by the SFI-index field in DCI format 2_0 for the reference non-SUL BWP is applicable to  consecutive slots for the active non-SUL BWP where the first slot starts at a same time as a first slot in the reference non-SUL BWP. Each slot format for the combination of slot formats for the reference SUL BWP is applicable to  consecutive slots for the active SUL BWP where the first slot starts at a same time as a first slot in the reference SUL BWP.





A reference subcarrier spacing configurations of , or , or , or , or  is either 0, or 1, or 2 for frequency range 1 and is either 2 or 3 for frequency range 2.   


==========End=========================

Proposed conclusion: 
· gNB will take into consideration TA from a UE for the RRC configured UL transmission cancellation by SFI.

Proposal: 
· When the cell-specific DL/UL configuration is configured, no explicit offset is provided for the starting slot of the configured period, but the first slot of each even radio frame should be a starting slot of the configured cell-specific DL/UL pattern.

Proposal: 
· [bookmark: _GoBack]If a configured DCI format 2_0 is not received, before the next configured DCI format 2_0 monitoring occasion, UE will cancel RRC configured transmission, and assume RRC configured DL transmission is not transmitted, during semi-static configured flexible symbols
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