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Introduction
[bookmark: _Toc482368219]During previous RAN1 meetings, the following agreements were made related to “group-common PDCCH” and “DL/UL data scheduling mechanisms” [1-2]. 
RAN1 #88bis
Agreements:
· Strive for unified design regardless of whether the DL/UL resource partition is dynamic or semi-static
· UE behaviors at least the following are common regardless of whether the DL/UL resource partition is dynamic or semi-static:
· Scheduling timing between control to the scheduled data
· HARQ-ACK feedback including timing
· Strive for a limited number of semi-static DL/UL resource partition.
· NR may include tools motivated by either dynamic or semi-static.
· FFS: UE behavior if there is a conflict between dynamic and semi-static signaling.
Agreements:
· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission
· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols
· FFS: the indicated duration is the number of slots
· FFS: the indicated duration is the numbers of symbols + slots
· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used
· FFS: rate-matching details
· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown
RAN1 #89
Agreements:
· The SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots
· The slot format related information informs the UEs of the number of slots and the slot format(s) related information of those slots
· FFS: how to interpret the SFI when the UE is configured with multiple bandwidth parts
· FFS: details for UE behaviour
· FFS: A UE may be configured to monitor for at most one group-common PDCCH carrying slot format related information (SFI) in a slot
Agreements:
· In ‘Slot format related information’, ‘other’ is at least:
· ‘Unknown’
· UE shall not assume anything for the symbol with ‘Unknown’ by this information
· FFS: UE behavior when the UE receives the information for the symbol from SFI and broadcast DCI and/or UE-specific PDCCH and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission
This contribution shows our view on relation among UE-specific PDCCH, GC-PDCCH, and semi-static signaling.
Discussion
The slot format indicator transmitted in a group-common PDCCH can indicate the slot format related information (SFI) for one or more slots. In the RAN1 #88bis meeting, it is agreed that the duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission, where resources can be indicated as “fixed UL”, “fixed DL”, “unknown”, or FFS “empty”.
When UE receives the information for the slot/symbol from SFI and/or UE-specific PDCCH and/or semi-static signaling/configuration, it is expected that NW do send the same information. However, a conflict among these information cannot be precluded. For instance, the duration of the data transmission carried by UE-specific PDCCH does not match the slot format related information in the GC-PDCCH.
Relation between GC-PDCCH and UE-specific PDCCH
With the consideration of relation between GC-PDCCH and UE-specific PDCCH, the first thing that needs to consider is whether a conflict mechanism is allowed in NR. 
· If conflict is not allowed in NR. which implies that NW always transmit consistent GC-PDCCH and UE-specific PDCCH, the conflict between GC-PDCCH and UE-specific PDCCH occurs due to wrong decoding on UE side.
· If conflict is allowed in NR, which implies that NW can transmit inconsistent GC-PDCCH and UE-specific PDCCH, the conflict between GC-PDCCH and UE-specific PDCCH occurs due to wrong decoding in UE side or inconsistent information from NW if both GC-PDCCH and UE-specific PDCCH are correctly decoded. 
Implicit handling of conflict
On whether a conflict mechanism is allowed in NR, there are a few implicit alternatives:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Alt.1: Conflict is not allowed in NR, where UE should always follow GC-PDCCH when conflict happens, i.e., treat UE-specific PDCCH as false alarm.
This approach actually assumes high reliability of GC-PDCCH, as an unreliable GC-PDCCH will have impacts on a group of UEs.
Alt.2: Conflict is not allowed in NR, where how UE treats conflict between GC-PDCCH and UE-specific PDCCH depends on specific cases.
This allows flexibility in the handling of conflict, and UE behavior differs depending on different cases, part of which are enumerated in Section 3. 
Alt.3: Conflict is allowed in NR, where UE should always follow UE-specific PDCCH when conflict happens.
Since UE-specific PDCCH is UE-specific, and GC-PDCCH is directed to a group of UEs, it is natural that UE-specific PDCCH takes precedence over GC-PDCCH if both of them are correctly decoded. 
Alt.4: Conflict is allowed in NR, where how UE treats conflicted PDCCHs depends on specific cases, referring to cases listed in Alt.2.
Explicit handling of conflict
If conflict is supported in NR, another method is to use an indication of override in DCI, to explicitly instruct UE how to handle the conflict. It might have some impact on DCI content design.
Based on the above discussion, we propose
Proposal 1: Study the relation between GC-PDCCH and UE-specific PDCCH by taking into account conflict mechanism, override mechanism, scheduling mechanism, slot aggregation level, and false alarm.

Relation among UE-specific PDCCH, GC-PDCCH, and semi-static signaling
In general, the UE may expect same information for the slot/symbol from SFI, UE-specific DCI, and semi-static signaling. If any one of these indications contradicts another, we need to study rules to handle this. 
As discussed above, a few alternatives have been given with regard to the relation between GC-PDCCH and UE-specific PDCCH without considering semi-static signaling. Some signals/channels (e.g. SS block, CSI-RS, SRS, CSI) can be semi-statically configured with DL/UL transmission directions. It was agreed to “strive for a limited number of semi-static DL/UL resource partition” and “the periodicity that included in the higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR” is from a periodicity set.  Considering the flexibility of GC-PDCCH and UE-specific PDCCH, semi-static signaling should have the lowest priority when contradiction among SFI, UE-specific PDCCH, and semi-static signalling happens. 
Proposal 2: When UE receives the information for the slot/symbol from SFI and/or UE-specific PDCCH and/or semi-static signaling/configuration, semi-static signaling should have the lowest priority if contradiction among these indications occurs.
Case of conflict between GC-PDCCH and UE-specific PDCCH
Fig. 1 shows an example of different cases of conflict between GC-PDCCH and UE-specific PDCCH, where there are 4 cases:
Case 1) same-slot SFI and same-slot DCI
The SFI transmitted in the GC-PDCCH informs the UE of the slot format of the current slot. The UE-specific PDCCH scheduling the same slot also indicates the duration of the data transmission or reception by DCI. 
It is preferable that DCI takes the priority over the SFI field in GC-PDCCH. UE follows the UE-specific PDCCH to decide the scheduled data transmission or reception.
Case 2) same-slot SFI and cross-slot DCI
The SFI transmitted in the GC-PDCCH informs the UE of the slot format of the current slot. The UE-specific PDCCH located in previous slot scheduling the current slot also indicates the duration of the data transmission or reception by DCI. 
In this case, it is preferred that SFI takes the priority while ignoring the cross-slot DCI carried on UE-specific PDCCH in previous slot scheduling the current slot. UE follows the SFI field in GC-PDCCH to decide the scheduled data transmission or reception.
Case 3) cross-slot SFI and same-slot DCI
The SFI transmitted in the GC-PDCCH located in previous slot informs the UE of the slot format of the current slot. The UE-specific PDCCH scheduling the current slot also indicates the duration of the data transmission or reception by DCI. 
It is suggested that the latest information from UE-specific PDCCH be used to assist UE to perform the scheduled data transmission or reception.
Case 4) cross-slot SFI and cross-slot DCI
The SFI transmitted in the GC-PDCCH located in previous slot informs the UE of the slot format of the current slot. The UE-specific PDCCH located in previous slot scheduling the current slot also indicates the duration of the data transmission or reception by DCI. 
This case can be treated similarly as case 1), i.e. UE-specific PDCCH has the higher priority. 
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Fig. 1 Example of different cases of conflict between GC-PDCCH and UE-specific PDCCH
Conclusion
We have discussed the relation among UE-specific PDCCH, GC-PDCCH, and semi-static signaling, in addition to what was already agreed. The following proposals have been made.
Proposal 1: Study the relation between GC-PDCCH and UE-specific PDCCH by taking into account conflict mechanism, override mechanism, scheduling mechanism, slot aggregation level, and false alarm.
Proposal 2: When UE receives the information for the slot/symbol from SFI and/or UE-specific PDCCH and/or semi-static signaling/configuration, semi-static signaling should have the lowest priority if contradiction among these indications occurs.
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