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1. Introduction

In this contribution, we discuss the remaining issues for GC PDCCH including 
· Action time of link direction change by DCI
· UE behavior for a slot not covered by SFI
· UE behavior for a slot covered by more than one SFI
· SSB in semi-static DL/UL assignment
· Slot format table definition for ECP
In Section 2-6, our views and proposals are provided for each remaining issue.



2. Action time of link direction change by DCI
From 3GPP AH 1801 meeting, the action time for cancelling RRC configured DL/UL reception/transmission was agreed. 

Agreements:

· 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)
However, the action time of the link direction change by DCI is still not clear. Considering the UE complexity, we have
Proposal 1. When the UL direction implied by measurement is replaced with a DL reception by DCI, the action time is N2 for all SCSs.
Proposal 2. When the DL direction implied by measurement is replaced with an UL transmission by DCI, the action time is N2+TA for all SCSs, where TA is the timing advance.


3. UE behavior for a slot not covered by SFI
In this section we consider the case when the length of the entry indicated by SFI is smaller than the monitoring periodicity. For example, suppose the monitoring period is 5 slots and the length of entry signaled to the UE is 3 (see Figure 1). In this example, the slot formats of slot 0, 1, and 2 are obtained from SFI. For the current agreements, it is not clear for the UE behavior in slot 3 and 4. In our view, UE should follow the semi-static DL/UL assignment for slot 3 and 4. 
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Figure 1 Example of a slot not covered by SFI
Proposal 3. When the number of the slot formats indicated by SFI is smaller than the monitoring periodicity, the slot format of a slot not covered by SFI is derived from the semi-static UL/DL assignment.


4. UE behavior for a slot covered by more than one SFI
In this section we consider the case when the length of the entry indicated by SFI is larger than the monitoring periodicity. For example, suppose the monitoring period is 2 slots and the length of entry signaled to the UE in slot 0 is 3 and length of entry signaled to the UE in slot 2 is 2 (see Figure 2). In slot 2, there two slot formats indicated by the gNB, one is from the GC-PDCCH received in slot 0 and the other is from the GC-PDCCH received in slot 2. In our view, since UE-specific data can overwrite SFI, there is no need to define a new priority between these two SFIs. Thus, we prefer that the later SFI cannot overwrite the former SFI.
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Figure 2 Example of a slot covered by more than one SFI
Proposal 4. When the number of the slot formats indicated by SFI is larger than the monitoring periodicity, the later SFI cannot overwrite the link direction indicated by former SFI.


5. SSB in semi-static DL/UL assignment
In 3GPP RAN1#91 meeting, agreements on SSB handling are shown below.

Agreements:

· 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
However, there is no agreement on whether SSB can be transmitted on the UL symbols indicated by semi-static DL/UL assignment. 
If SSB cannot be transmitted in semi-static UL, there may have concern about the restriction for the semi-static UL/DL configuration, given that the periodicity of SSB is not necessarily a multiple of the periodicity for DL/UL assignment. In our view, the concern can be released with appropriate choice of the periodicity of SSB and the periodicity of semi-static DL/UL assignment. Besides, some radio resource can be set as ‘unknown’, and these resource can be used for either SSB or UL. Therefore, we propose no SSB transmission can happen in semi-static UL.
Proposal 5. A UE does not expect SSB transmission happens in semi-static “UL”.


6. Slot format table definition for ECP 
In 38.211, the slot format table is defined for NCP only. Since ECP is supported in 60 kHz SCS, we need to consider the slot format table used for ECP. From [1], there are two options for mapping the NCP table to the ECP table. For convenience, the two options are listed below.
· 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
In the following we list the concerns for Alt 1 and Alt 2:

· Fewer number of switching points

In slot format 46-53 for NCP, there are two switching points. If Alt 1 or Alt 2 is used, the slot format with two switching points may become one switching point. For example, slot format 46 for NCP is [DDDDDXUDDDDDXU]. After applying Alt 1, the slot format becomes [DDDDDXUDDDDD], which has only one switching point. If Alt 2 is applied, the slot format becomes [DDDDXXDDDDXX]. Thus both options cannot maintain the same number of two switching points after NCP to ECP mapping. Table 1 shows the number of two switching points using alt 1 and alt 2. Form the table we can see that there are only two switching points when Alt 2 is used. 

	
	NCP
	Alt 1
	Alt 2

	# of two switching points
	8
	4
	2


Table 1 number of two switching points
· Different philosophy from the NCP table.

In the design for NCP, for two D/U switching points within a slot, the first 7 symbols start with zero or more DL symbols and end with at least one UL symbol at symbol #6; there are zero or more unknown symbols in between. The second 7 symbols have the same format. If Alt 1 is applied, in ECP, the second 6 symbols will start with UL symbols, which violates the design philosophy of the NCP table.

In the design for NCP, one D/U switching point starts 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. If Alt 2 is applied, the resulting format is different from the design philosophy of the NCP table. For example, suppose we apply Alt 2 to slot format 46 of the NCP table. Then the slot format for ECP becomes [DDDDXXDDDDXX], which violates the design philosophy of one switching point in NCP.

To maintain the same number of two switching points and also share the same design philosophy as the NCP table, we propose
· 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 if the ratio of X in the overlapped region is larger than that of D or U. Otherwise, the ECP symbol is D or U.

Note that the proposal is equivalent to removing OFDM symbol 3 and symbol 10 from the NCP table. Using the proposal, the number of two switching points is the same as NCP table. The slot format for ECP is shown in Table 2 in Appendix. Only slot format 36 violates the design philosophy of one switching point in NCP. In the NCP table, the slot format 36 contains only one “X” in the 4th OFDM symbol. In our view, this is not an issue because the network can handle it by using slot format 39 in NCP table, which resulting in only one “X” in the 4th OFDM symbol for ECP. Therefore, we have
Proposal 6. For ECP in 60 kHz, 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 if the ratio of X in the overlapped region is larger than that of D or U. Otherwise, the ECP symbol is D or U.


7. Conclusion
From above discussions, we have

Proposal 1. When the UL direction implied by measurement is replaced with a DL reception by DCI, the action time is N2 for all SCSs.
Proposal 2. When the DL direction implied by measurement is replaced with an UL transmission by DCI, the action time is N2+TA for all SCSs, where TA is the timing advance.
Proposal 3. When the number of the slot formats indicated by SFI is smaller than the monitoring periodicity, the slot format of a slot not covered by SFI is derived from the semi-static UL/DL assignment.
Proposal 4. When the number of the slot formats indicated by SFI is larger than the monitoring periodicity, the later SFI cannot overwrite the link direction indicated by former SFI.
Proposal 5. A UE does not expect SSB transmission happens in semi-static “UL”.
Proposal 6. For ECP in 60 kHz, 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 if the ratio of X in the overlapped region is larger than that of D or U. Otherwise, the ECP symbol is D or U.


Appendix
	Format
	Symbol number in a slot

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	0
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D

	1
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	2
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	3
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X

	4
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X

	5
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X

	6
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X

	7
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	X

	8
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	9
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	10
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	11
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	12
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	13
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	14
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	15
	X
	X
	X
	X
	X
	U
	U
	U
	U
	U
	U
	U

	16
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	17
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	18
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X

	19
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	20
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U

	21
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U

	22
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	23
	D
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U

	24
	D
	D
	D
	X
	X
	X
	X
	X
	X
	X
	U
	U

	25
	D
	X
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	26
	D
	D
	X
	X
	X
	X
	X
	X
	X
	U
	U
	U

	27
	D
	D
	D
	X
	X
	X
	X
	X
	X
	U
	U
	U

	28
	D
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U

	29
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U

	30
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U

	31
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U
	U

	32
	D
	D
	D
	D
	D
	D
	D
	D
	D
	X
	U
	U

	33
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	U
	U

	34
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U
	U

	35
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	36
	D
	D
	D
	U
	U
	U
	U
	U
	U
	U
	U
	U

	37
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	38
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	39
	D
	D
	D
	X
	U
	U
	U
	U
	U
	U
	U
	U

	40
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U
	U

	41
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U
	U

	42
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U
	U
	U

	43
	D
	D
	D
	D
	D
	D
	D
	D
	X
	X
	X
	U

	44
	D
	D
	D
	D
	D
	X
	X
	X
	X
	X
	U
	U

	45
	D
	D
	D
	D
	D
	X
	X
	U
	U
	U
	U
	U

	46
	D
	D
	D
	D
	X
	U
	D
	D
	D
	D
	X
	U

	47
	D
	D
	X
	U
	U
	U
	D
	D
	X
	U
	U
	U

	48
	D
	X
	U
	U
	U
	U
	D
	X
	U
	U
	U
	U

	49
	D
	D
	D
	X
	X
	U
	D
	D
	D
	X
	X
	U

	50
	D
	D
	X
	U
	U
	U
	D
	D
	X
	U
	U
	U

	51
	D
	X
	X
	U
	U
	U
	D
	X
	X
	U
	U
	U

	52
	D
	X
	X
	X
	X
	U
	D
	X
	X
	X
	X
	U

	53
	D
	D
	X
	X
	X
	U
	D
	D
	X
	X
	X
	U

	54
	X
	X
	X
	X
	X
	X
	D
	D
	D
	D
	D
	D

	55
	D
	D
	X
	X
	U
	U
	U
	D
	D
	D
	D
	D

	56 – 255 
	Reserved


Table 2 slot format for ECP
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