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Background
 This paper summarizes the proposals and offline discussions on GC-PDCCH carrying SFI.
Discussions
On semi-static DL/UL configuration
On semi-static DL/UL configuration
[bookmark: p1]Proposal: 
· For cell-specific DL/UL assignment periodicity of 0.5ms, restrict to SCS > 15KHz.
Proposal: 
· Add a 4ms period for cell-specific DL/UL assignment, on top of the existing 8 choices
Proposal:
· UE does not expect the reference SCS in cell-specific UL/DL configuration in a cell to be larger than any BWP configured for the cell
On UE-specific SFI table configuration
In the previous meeting, we have reached the agreements on the maximum number of entries for the UE-specific SFI table, and the maximum number of values in each entry of the UE-specific SFI table. 
Agreements:
· For parameter maxNrofSlotFormatCombinationsPerSet, use a value of 4096
· For parameter maxNrofSlotFormatsPerCombination, use a value of 256
Then in the worst case, for each UE-specific SFI table, we will have 256x4096=1Mbytes. The amount of data needs to go through the air for RRC signaling and needs to be stored in the UE memory for SFI index look-up.

[bookmark: p2]Proposal: 
· Limit the size of the UE-specific SFI table to a 1024 values maximum across all entries in Rel 15.

In previous meetings, it was agreed that for RRC configured DL/UL reception/transmission, if the configured SFI is detected, the reception/transmission will be cancelled. Essentially, this requires the gNB to transmit the SFI if the gNB does not want the UEs to cancel the reception/transmission, and when the SFI is transmitted, it has to match the DL/UL direction for the RRC configured DL/UL reception/transmission pattern for the UE. This requires the UE-specific SFI table configuration to cover all slot formats to support different RRC configured DL/UL pattern the gNB is using. When multi-slot SFI is used, the UE-specific SFI table configuration needs to cover all the combinations of the RRC configured DL/UL patterns. This will quickly make the UE-specific table size very large, which will both increase the SFI index size in GC-PDCCH and UE-specific SFI table size. 
In order to solve the problem, we propose to use one of the reserved entries, say value 255, in the slot format table in TS38.211 as a wildcard slot format. When this slot format is indicated, the UE will interpret this as slot format not indicated in SFI, but is derived from other sources, such as implied by RRC configured DL/UL reception/transmission. This is also helpful when multiple SFIs have overlapping range, so the overlapping part can use this wildcard slot format so the actual slot format can be derived from other SFI. 

[bookmark: p3]Proposal. 
· Use entry 255 in the slot format table in TS38.211 as a wildcard slot format. When indicated for a slot in an SFI, the UE should derive the actual slot format from other SFI (if any) or implied by RRC configured DL/UL transmission.

Another remaining problem from the last meeting is how to indicate the slot formats when the active BWP is 60KHz SCS with ECP. 
Since SFI indication is agreed to be per cell, and for a BWP configured with 60KHz SCS and ECP, it is possible that another active BWP for another UE is using NCP, or even a different (lower) SCS. Then the SFI indication should cover both BWPs. In other words, the design for ECP slot format indication should support “aligned” TDD pattern with a NCP BWP with possibly different SCS. Therefore, we propose to use direct time mapping to derive the ECP slot formats from the given NCP slot formats. Basically, to derive the state of a symbol in ECP, check the state of the overlapping NCP symbols indicated by the SFI. This is a directly generalization of the current design to support slot format indication cross numerology, though in the cross numerology indication case, it is always on reference numerology OFDM symbol state (DL or UL or flexible) translates to multiple actual numerology OFDM symbol state (DL or UL or flexible) as the SCS follows the  pattern. 


Figure 1. Driving slot format of 60KHz ECP from 60KHz NCP


Figure 2. Driving slot format of 60KHz ECP from 30KHz NCP


Figure 3. Driving slot format of 60KHz ECP from 15KHz NCP

As we can see from the figures above, between NCP and ECP, the OFDM symbols are not fully aligned. It is possible that one ECP OFDM symbol crosses the boundary between two NCP symbols. We need to come up with a rule on how to determine the state of an ECP symbol when it overlaps with two NCP symbols. 

[bookmark: p4]Proposal: On slot format indication for ECP, reuse the slot format indication for NCP
· Alt 1. Determine the direction of an ECP symbol using the indicated 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
· Alt 2. Start from NCP table and delete two values from each row, where the deleted values are chosen from the values with the most number of appearance in the row
· Alt 3. Start from NCP table and delete two columns
· Alt 4. Define an independent ECP table for slot formats for ECP


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

Note that when overriding a RRC configured DL reception of UL transmission by UE-specific DCI for transmission in the other direction, the gNB can at the same time send an SFI to indicate the same direction as the UE-specific DCI. For the latter case, the action time was already agreed in the previous agreement. Therefore, we believe the timeline has no need to be further delayed when there is a UE-specific DCI at the same time.

[bookmark: p5]Proposal: 
On cancellation of RRC configured DL reception with a DCI granted UL transmission, or the cancellation of RRC configured UL transmission with a DCI granted DL reception,  N2 timeline is followed.

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: p6]Proposal:
For a slot not covered by SFI, UE follows semi-static configuration and DCI.

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. 



Figure 4. Example with SFI monitoring every 2 slots, but multi-slot SFI covers 4 slots
[bookmark: p7]Proposal: 
For a slot covered by multiple SFIs transmitted at different slots, the UE does not expect to see different slot format indicated by different SFIs.

Proposal:
After active BWP switching, the SFI received before the BWP switching is still applicable to the new active BWP after switching 

One issue raised is what if for a low SCS BWP, the monitoring is configured on a high BWP cell, while there are more than one monitoring occasions configured for one slot of the low SCS BWP. 
Proposal:
Alt 1: Keep the first indicated slot format when there are multiple indications in a slot
[bookmark: _GoBack]Alt 2: UE does not expect to monitoring GC-PDCCH in another cell with larger SCS
On SFI based cancellation behaviour of RRC configured transmission/reception
In earlier meeting, the SFI based cancellation behaviour is agreed. However, the details are not finalized, such as if a subset of the symbols are cancelled, what will happen to the remaining symbols for the same transmission. 

For example, an RRC configured PDSCH reception is configured over symbol #2 to symbol #13 in a slot, but some of the symbols are indicated as flexible or UL by SFI, what will happen to the remaining symbols. In this case, it only makes sense to cancel the entire transmission and reception, to avoid complex processing involved with partial cancellation. However, for the case that the UL transmission is within N2 processing timeline, the UE may not have time to process the SFI and cancel the transmission as already agreed before. Therefore, for this case, we propose to keep transmitting within N2, and cancel the portion of the configured transmission outside N2 window.

Another example is, if there is CSI-RS configured in symbol #6, but there is a DCI granted PDSCH covering symbol #2 to symbol #13. If the CSI-RS is cancelled by SFI which indicates symbols #6 to #13 are flexible. Then the UE will consider the CSI-RS to be cancelled, but PDSCH can still be received. In this case, does the PDSCH uses the REs originally used by CSI-RS. For simplicity and robustness, we would propose to not rate match into the CSI-RS REs.

[bookmark: p8]Proposal: 
For cancellation of RRC configured transmission or reception by SFI, the cancellation is for a whole unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.
For RRC configured CSI-RS resource set not for TRS
· Alt 1: The cancellation unit is each CSI-RS resource
· Alt 2: The cancellation unit is the whole CSI-RS resource set
For RRC configured CSI-RS resource set for TRS, the cancellation unit is CSI-RS resource set
For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot
For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH
For RRC configured SRS transmission, the cancellation unit is OFDM symbol
Note: For a RRC configured UL transmission, cancelled on the OFDM symbols within N2 OFDM symbols counted from the last OFDM symbol the SFI is received is not expected.

[bookmark: p9]Proposal:
For a grant based PDSCH, rate matching around RRC configured CSI-RS, if the CSI-RS is cancelled by setting SFI to “flexible”, the PDSCH still rate match around the CSI-RS RE locations.
Proposal:
Neighbor cell RRM measurement is cancelled if there is a UL grant
Proposals for online
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