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Introduction
In this contribution, we provide our considerations on overwriting rules and effective time for GC-PDCCH which are still open after the previous meeting.
Discussion
Overwriting rules
Overwriting rules between two “measurements” 
We had the following agreements last meeting for “measurement” overwriting rules. 
	Agreements:
· Transmisson direction implied by UE-specific RRC configuration is 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 includes UE-specific RRC PRACH configuration per each BWP, type 1 grant free UL transmission, type 2 grant free UL transmission 
· For type 2 UL transmission without grant, only the transmission at the first activated resource is treated as “UE-specific data”
· FFS: Configured resources for RRM for neighbor cell measurement



Obviously, transmission direction implied by UE-specific RRC configurations can be either DL direction or UL direction, as listed below.
DL: 
· Periodic/semi-persistent CSI-RS for CSI report
UL: 
· Periodic CSI report
· Periodic/semi-persistent SRS
· UE-specific RRC PRACH configuration per each BWP
· Type 1 grant free UL transmission
· Type 2 grant free UL transmission besides first activated resource
And we had already agreed that unknown in semi-static DL/UL assignment can be overwritten by measurement. It means overwriting rules between two measurements with different directions to be transmitted or received in on the same symbols of unknown in semi-static DL/UL assignment need to decide, such as periodic/semi-persistent CSI-RS for CSI report implied DL, and periodic/semi-persistent SRS implied UL occurred in one slot. There are two alternatives:
Alt 1: UE does not except to be configured with two measurements with different transmission directions on the same occasion of unknown in semi-static DL/UL assignment.
Alt 2: DL/UL implied in measurement can be overridden by another UL/DL measurement. For example, as shown below.
Table 1 Overwriting rules between two “measurements”
	
	Periodic/semi-persistent CSI-RS for CSI report

	periodic CSI report
	Overwritten to DL

	[bookmark: OLE_LINK22][bookmark: OLE_LINK23]periodic/semi-persistent SRS
	Overwritten to DL

	UE-specific RRC PRACH configuration per each BWP
	Overwritten to UL

	type 1 grant free UL transmission
	Overwritten to UL

	type 2 grant free UL transmission besides first activated resource
	Overwritten to UL



Alt 3: UE assumes to drop all these two measurements with different directions.
So we have this proposal:
Proposal 1. Discuss the operations for two measurements with different directions occurred in unknown of semi-static UL/DL assignment.

Overwriting rules of DL multi-slot UE-specific data not semi-statically configured by RRC and unknown in dynamic SFI
Agreements:
· The reception of DL one-slot UE-specific data not semi-statically configured by RRC and measurement related signals not semi-statically configured by RRC cannot be overriden by “unknown” in dynamic SFI
· FFS the case of DL multi-slot UE-specific data not semi-statically configured by RRC
Another FFS point is how to define the UE behaviour on DL multi-slot UE-specific data not semi-statically configured by RRC. In our view, DL multi-slot UE-specific data not semi-statically configured by RRC should be operated the same as single slot UE-specific dynamic data, which cannot be overridden by unknown in dynamic SFI. It was agreed that UE specific data can overwrite unknown in dynamic SFI. And multi-slot UE-specific data also belongs to one type of dynamic data. So it cannot be overridden by “unknown” in dynamic SFI.
Proposal 2. DL multi-slot UE-specific data not semi-statically configured by RRC cannot be overridden by “unknown” in dynamic SFI.
UE’s behaviour when a configured GC-PDCCH carrying dynamic SFI is not detected
During last meeting offline, UE’s behaviour when a configured GC-PDCCH carrying dynamic SFI is not detected (erasure event) was discussed and achieved four alternatives:
Alt 1: UE will follow RRC configuration and DCI
Alt 2: UE assumes dynamic SFI unknown is received 
Alt 3: UE will follow configured PDCCH monitoring but cancel measurement 
Alt 4: Cancel UL but honor DL
One case of UE not having detected GC-PDCCH is that gNB has not transmitted GC-PDCCH (Case 1); The other is that gNB sends GC-PDCCH but UE misses it (Case 2). 
For case 1, it needs to define a “default” slot format for without GC-PDCCH. The following table gives a summary of these default slot formats for above alternatives.
Table 2  “Default” slot format for without GC-PDCCH and UE behaviour
	Alternatives of UE behaviours
	Default slot format for without GC-PDCCH
	UE behaviour in Unknown symbols

	
	
	PDCCH monitoring
	DL measurement
	UL measurement

	Alt 1: UE will follow RRC configuration and DCI
	Slot format is configured by semi-static signalling 
	Yes
	Yes
	Yes

	Alt 2: UE assumes dynamic SFI unknown is received 
	Assuming slot format is configured by dynamic SFI signalling as same as semi-static signalling configured.
	No
	No
	No

	Alt 3: UE will follow configured PDCCH monitoring but cancel measurement 
	For PDCCH, slot format is semi-static signalling configured;
For measurement, DL and UL symbols is semi-static signalling, but unknown symbols changed as if dynamic SFI configured
	Yes
	No
	No

	Alt 4: Cancel UL but honor DL
	For PDCCH and DL measurement, slot format is semi-static signalling configured;
For UL measurement, unknown symbols changed as if dynamic SFI configured
	Yes
	Yes
	No



For case 2, it should guarantee that UE would not miss DL transmissions especially PDCCH scheduled in unknown->DL symbols. Such as semi-static signalled the slot format for DL/unknown/UL is 0/14/0, and dynamic SFI changed into 3/8/3. Therefore, PDCCH may be transmitted in the three leading symbols. But with Alt 2, UE does not monitor PDCCH and leads to missing DL scheduling information. Thus, at least Alt 1 Alt 3and Alt 4 can satisfy this demand.
Above all, combining case 1 with case 2, Alt 1 is the most suitable and straight forward method. So we have this proposal:
Proposal 3. UE will follow RRC configuration and DCI when a configured GC-PDCCH carrying dynamic SFI is not detected
Action time for GC-PDCCH
During last meeting, the indicated effective range of the dynamic SFI was agreed, but the DL cancellation and UL cancellation action time are still FFS.
Agreements:
· On the indicated effective range of the dynamic SFI, the earliest slot the SFI can be applied is the same slot
· FFS: The DL cancellation and UL cancellation action time

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In our understanding, dynamic SFI may change the direction expected by UE, for example change unknown to UL/ unknown and cancel DL measurement or PDCCH monitoring, or change unknown to DL/ unknown and cancel UL measurement. 
Actually, when there is direction change, pre-scheduled RF events need to be cancelled, especially for cancelling UL transmission.  For example, a PUCCH needs to convey a period CSI report at the end of 2 unknown symbols of slot n, and UE receives a GC-PDCCH at the monitoring occasion to configure these 2 symbols into unknown, then UE need to cancel this PUCCH according to the overwriting rules. But it is worth noting that UCI data may be already for PUCCH, so more RF events need to be defined and informed to change the operations, which needs more processing time for UE.
So we propose the UL cancellation action time should be more than N2+d2 after the last symbol of the GC-PDCCH carrying the SFI.
Proposal 4. UL cancellation action time should be more than N2+d2 after the last symbol of the GC-PDCCH carrying the SFI.

[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following proposals.
Proposal 1. Discuss the operations for two measurements with different directions occurred in unknown of semi-static UL/DL assignment.
Proposal 2. DL multi-slot UE-specific data not semi-statically configured by RRC cannot be overridden by unknown in dynamic SFI.
Proposal 3. UE will follow RRC configuration and DCI when a configured GC-PDCCH carrying dynamic SFI is not detected
Proposal 4. [bookmark: _GoBack]UL cancellation action time should be more than N2+d2 after the last symbol of the GC-PDCCH carrying the SFI.
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