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Introduction
Related to the contents of group common PDCCH (GC PDCCH), the following agreements were made for ‘slot format related information’ (SFI). In this contribution, we discuss the structure of group common PDCCH carrying the SFI.
RAN1 NR AdHoc#1
Agreements:
· ‘Slot format related information’
· Information from which the UE can derive at least which symbols in a slot that are ‘DL’, ‘UL’ (for Rel-15), and ‘other’, respectively
· FFS: if ‘other’ can be subdivided into ‘blank’, ‘sidelink’, etc
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 DCI and/or semi-static signaling/configuration
· FFS: ‘Empty’
· UEs can use this resource for interference measurement
· UE may assume there is no transmission
Structure of Group Common PDCCH
For structure of GC PDCCH, we can consider two different aspects: encoding and resource mapping.
Encoding
Encoding including channel coding, the need for CRC and etc. can be separately discussed from the resource mapping. One immediate option is the reuse of regular DL control channel (PDCCH) even for GC PDCCH. However, it should be noted that the coding efficiency will be dependent on the size of the payload for GC PDCCH. This aspect is already captured in the agreement during RAN1#88bis. Also it is beneficial to have smaller payload as much as possible to minimize the overhead of this channel. Therefore, it is necessary to first decide the contents of GC PDCCH and decide the payload size. GC PDCCH contents and how to carry the SFI is discussed in detail in [1]. It is proposed to discuss the encoding of GC PDCCH after the finalization of GC PDCCH contents and corresponding payload size.
RAN1#88bis
Agreement: 
· K=1 (if channel coding is applied):
· Repetition code
· K=2 (if channel coding is applied):
· Simplex code
· 3<=K<=11:
· LTE RM code
· Note that if NR requires a codeword size N that is not supported by the LTE RM code, then the LTE RM code will be extended by repetition as in LTE
· 12<=K:
· Polar code (single design for all control information sizes, except for possible omission of CRC bits for payloads <= ~22 bits)
Proposal 1: GC PDCCH encoding discussion is deferred till the contents and the number of payload for GC PDCCH are finalized.
Resource Mapping
Resource mapping for GC PDCCH can be discussed independent of the payload size for GC PDCCH, although it is also partly related. We can consider two approaches: one is to reuse the regular PDCCH resource mapping, and the other is to adopt independent resource mapping scheme similar to LTE PCFICH.
NR supports many flexible way of configuring CORESETs (a single symbol CORESET vs. multi-symbol CORESET, time-first CCE-to-REG mapping vs. frequency-first CCE-to-REG mapping, Localized mapping vs. Distributed mapping and etc.). DM RS for control channel is also contained within CCEs for PDCCH transmission unlike LTE where CRS is universally transmitted over the system bandwidth. If GC PDCCH has independent resource mapping similar to LTE PCFICH, it may restrict the use of certain CORESET configurability or at least complicate the design including RS location. Therefore, it is proposed to share the same resource mapping for GC PDCCH as the regular PDCCH. This includes the CORESET, CCE-to-REG mapping, PDCCH-to-CCE mapping, RS placement and Tx diversity. GC PDCCH may have some constraints in terms of AL and blind hypotheses for faster decoding.
Proposal 2: GC PDCCH shares the same resource mapping as the regular PDCCH, including the CORESET, CCE-to-REG-mapping, PDCCH-to-CCE mapping, RS placement and Tx diversity.
Conclusions
In this contribution, we have discussed the structure of group common PDCCH carrying the SFI. The following proposals have been made:
Proposal 1: GC PDCCH encoding discussion is deferred till the contents and the number of payload for GC PDCCH are finalized.
Proposal 2: GC PDCCH shares the same resource mapping as the regular PDCCH, including the CORESET, CCE-to-REG-mapping, PDCCH-to-CCE mapping, RS placement and Tx diversity.
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