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1	Introduction
In RAN1#90b, significant progress has been achieved, here we will address some of the remaining aspects of GC-PDCCH, particularly the aspects related to UE behavior and transmission of GC-PDCCH
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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


We think that essential signals, such as PRACH resource, SSB should not be overridden by any dynamic or semi-static signaling.
Proposal-1: SSB and PRACH are not expected to be overridden by any dynamic or semi-static signaling. 
When coming to relation between scheduling DCI and GC-PDCCH. The latest transmitted information could be valid. On the other hand, it is not clear whether SFI information can be valid for the currently transmitted slot. If for example UL has been scheduled and SFI later overwrites the slot to DL, then it is not clear whether UE can stop prepared transmission immediately after reception of GC-PDCCH and change direction. Therefore, we think it would be better if scheduling DCI is the one with the highest priority and if GC-PDCCH says something else than GC-PDCCH is considered as erroneous, i.e. UE follows the UE-specific data assignment. 
Proposal-2: UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overridden by dynamic SFI. 
Furthermore, we think that the blind detection in configured PDCCH monitoring occasions should be performed by UE, unless at least one of the symbols overlapping with CORESET associated with PDCCH monitoring is signaled to be UL. In addition, the blind detection could be canceled by signalling unknown symbol overlapping with the CORESET by GC-PDCCH. In other words, the GC-PDCCH could be used to reduce the PDCCH monitoring load.  
Proposal-3: UE monitors PDCCH as configured, unless symbol(s) of the CORESET carrying the search-space-set overlaps at least partially with symbols that has been signaled/configured to be UL or has been signaled as “unknown” in GC-PDCCH.
One more open issue is the fall-back behavior, when GC-PDCCH is not transmitted or not received at the given periodic monitoring occasion. In this case, the UE should consider all slots until next periodic occasion to follow the semi-static DL/UL assignment. Which is in principle already implicitly agreed, because DL/UL symbol of DL/UL semi-static assignment cannot be overridden by GC-PDCCH anyway. Therefore, we have the following proposal:
Proposal-4: In case the GC-PDCCH is not transmitted by gNB or UE does not receive the GC-PDCCH at the given configured periodic monitoring occasion, the UE shall assume that all slots until the next GC-PDCCH monitoring occasion are according to DL/UL semi-static configuration by SIB and dedicated RRC.

3	On transmission of SFI
With respect to delivery of SFI, the following agreements were made:

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 CORESET

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

To summarize, it was agreed that GC-PDCCH follows the CORESET configuration, fits to supported ALs, is scrambled by SFI-RNTI, and one or two candidates can be configured for monitoring. These properties ensure good compatibility and multiplexing with other PDCCH transmissions.
The open issue is the adoption of Polar code with CRC or RM code. The selection seems to depend on two aspects (i) the payload size of GC-PDCCH and (ii) false alarm. 
Based on RAN1#90b agreement, the multi-slot table is configurable. 
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.

Despite the fact that the maximum size of the single-slot/multi-slot configurable table is not yet agreed, it could be somewhere between 16-64 entries. This resulting into payload of 4-6bits. Further the payload could be factorized by the number of cells, while typically, single value could be valid for multiple cells. Given such a low payload, RM code could be an option here. However, the false alarm for RM code for the case when monitored CCE(s) can contain noise or DCI messages of other UEs is ~1/16, this means that in every 16 monitoring occasions, a UE would decode SFI which has not been transmitted. This is clearly unacceptable, and therefore we propose. 
Proposal-5: The GC-PDCCH that carries the slot format related information is transmitted using regular PDCCH, i.e. polar with CRC.
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[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have discussed some of the remaining aspects of group common PDCCH design for SFI and proposed the following:
Proposal-1: SSB and PRACH are not expected to be overridden by any dynamic or semi-static signaling. 
Proposal-2: UE-specific data and measurement related signals not semi-statically configured by RRC cannot be overridden by dynamic SFI. 
Proposal-3: UE monitors PDCCH as configured, unless symbol(s) of the CORESET carrying the search-space-set overlap(s) at least partially with symbols that has been signaled/configured to be UL or has been signaled as “unknown” in GC-PDCCH.
Proposal-4: In case the GC-PDCCH is not transmitted by gNB or UE does not receive the GC-PDCCH at the given configured periodic monitoring occasion, the UE shall assume that all slots until the next GC-PDCCH monitoring occasion are according to DL/UL semi-static configuration by SIB and dedicated RRC.
Proposal-5: The GC-PDCCH that carries the slot format related information is transmitted using regular PDCCH, i.e. polar with CRC.
