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Introduction  
For Group-common PDCCH, in previous RAN1 meetings, some agreements were reached.
[bookmark: OLE_LINK3]Agreements(in Ad Hoc meeting):
· NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. 
· If the UE does not receive the ‘group common PDCCH’ the UE should be able to receive at least PDCCH in a slot, at least if the gNB did not transmit the ‘group common PDCCH’.
· The network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not  
· Common does not necessarily imply common per cell.  
· Continue the discussion on the detailed content of the ‘group common PDCCH’ including usage for TDD and FDD
· The term ‘group common PDCCH’ refers to a channel (either a PDCCH or a separately designed channel) that carries information intended for the group of UEs.
Agreements (in RAN1 #89):
· 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:
· Regarding to the periodicity that included in the higher layer signalling for the semi-static assignment of DL/UL transmission direction for NR, at least the following values are supported:
· [Roughly 0.125ms, roughly 0.25ms,] 0.5ms, 1ms, 2ms, 5ms, 10ms;
· Each periodicity is supported for particular SCS(s)/slot duration(s)
· FFS: details
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 DCI and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission
[bookmark: OLE_LINK2]Agreements(in Ad Hoc2 meeting):
· In ‘Slot format related information’, ‘Empty’ is not indicated explicitly.
· Note: RAN1 specification ensures that UE(s) is/are aware of which resources can be for ‘gap for DL-UL switching’ and/or ‘gap’
· Note: RAN1 specification ensures that UE(s) is/are aware of which resources are for ‘CSI/interference measurement’.
Agreements:
· UE is configured with a CORESET to monitor group-common PDCCH. 
· When configured, the group-common PDCCH follows the same CORESET configuration (e.g., REG-to-CCE mapping) of the CORESET.
· A group-common PDCCH is formed by an integer number of CCEs.
· The CORESET for the monitored group-common PDCCH carrying SFI can be the same or different from the CORESET for the monitored PDCCH for other types of control signalling.
Agreement: 
· Prioritize discussion of SFI functionality of a group-common PDCCH.
· Further work will be on group-common PDCCH carrying the SFI at least in August meeting.
Agreements:
· For downlink preemption indication
· It is transmitted using a group common DCI in PDCCH
· FFS: This group common DCI is transmitted separately from SFI
· Whether a UE needs to monitor preemption indication is configured by RRC signaling
· The granularity of preemption indication in time domain can be configured 
· Details of granularity are FFS
In this contribution, we discuss our view on the contents for the group-common PDCCH as well as some remaining issues. Our views on the structure of Group-common PDCCH and the related UE behavior are provided in  [1][2].
Discussion
[bookmark: OLE_LINK1]Slot format indication (SFI)
[bookmark: OLE_LINK5]In order to distinguish different ‘DL’, ‘UL’, and ‘Other’ OFDM symbol combinations, slot pattern can be used for the SFI content. Considering all possible combinations, the allowed SFI pattern number can be huge. But for one UE or for a certain scenario, not all combinations are necessary. gNB can configure a subset of SFI patterns among the allowed SFI patterns. Consequently, for different UE, or for the same UE at different time period, SFI pattern 0 may represent different OFDM symbol combinations. 
[bookmark: OLE_LINK12]To reduce the configuration complexity, all configured SFI patterns should indicate the uniform time unit, e.g one slot. For the valid duration of the SFI pattern, we believe there is no need to indicate the SFI pattern’s valid duration dynamically. By configuring the suitable values for the valid duration and the SFI monitor occasion (periodicity), different requirements can be met. Usually, the valid duration can be the same or longer than SFI monitor occasion. The latter alternative can determine the real valid duration more flexibly.
Proposal 1:  SFI indication can indicate a pattern in time. Time unit of the pattern could be a slot.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Considering the requirements for the preprocessing of UL transmission and the cross slot scheduling, an additional SFI pattern(s) for the future could be sent. In this case, for the additional SFI pattern(s), there should be the corresponding scheduling grant sent to the UE. Since SFI is the instruction of slot structure, it is naturally associated with a numerology. A numerology determines the number of OFDM symbols for one slot and the length of OFDM symbol. When UE received a SFI pattern, UE should according to the SFI pattern to determine a slot structure corresponding to a given Numerology. It has been agreed that the BWP’s Numerology should be used for the PDCCH/PUCCH, PDSCH/PUSCH, and the corresponding DMRS within the BWP. If only one SFI indicated, the UE should understand the SFI for multiple BWPs. These multiple BWPs’ Numerologies may or may not be same. Principle should be necessary for one SFI indicated to multiple Numerologies. The rule can also be the OFDM symbol number alignment. This will guarantee the fixed ratio of DL/UL transmission between the non-adjacent BWPs. 
[bookmark: _GoBack]Proposal 2: A SFI indication can be for multiple BWPs. UE should determine a target BWP’s slot time structure based on symbol duration/SCS ratio of SFI numerology and the target numerology.   
[bookmark: OLE_LINK4]Preemption indication (PI)
Preemption indication driven by multiplexing of different transmission duration is supported with several candidate schemes.
· Option1: Indicated in the end of the punctured slot 
· Option2: Indicated in punctured mini-slot
· Option3: Indicated in the beginning of next slots and reused the CORESET for eMBB service.
Group-common PDCCH is selected for preemption indication. Then, it is natural to reuse the common control CORESET to simplify the design. Indication can consider both time and frequency indication with balance of overhead.   
Configurable Group-common PDCCH content
The group-common content can be different types.  The SFI and PI are supported. However, they may not be carried by same DCI. Further, beam or QCL indication information may also be needed. The different types group common DCI content may or may not be carried by same DCI format. 
If DCI contents can be combined in to same format, they have to be configured with same monitoring occasion.  Considering the group-common PDCCH are targeting to number of UEs, the DCI size should small and it should apply transmit diversity. 
For DCI contents have different monitoring occasion, different DCI format is needed. RNTI scheme can be used to distinguish them to support quite diversity configuration of Group-common PDCCH in NR.
Proposal 3: In addition to SFI format and PI format, other DCI formats can be defined for different Group-common PDCCH contents combinations.
Conclusion
In this contribution, we discussed the transmission of common control signals in NR and provided our views: 
Proposal 1: SFI indication can indicate a pattern in time. Time unit of the pattern could be a slot.
Proposal 2: A SFI indication can be for multiple BWPs. UE should determine a target BWP’s slot time structure based on symbol duration/SCS ratio of SFI numerology and the target numerology.   
Proposal 3: In addition to SFI format and PI format, other DCI formats can be defined for different Group-common PDCCH contents combinations.
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