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Introduction
In the 3GPP RAN1 NR Ad-Hoc#2 meeting, the following agreements were made regarding the contents of the group common PDCCH [1].
Agreements:
· 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:
· 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.

The SFI functionality of a group common is prioritized based on the agreements. In this contribution, we present the discussion on SFI functionality.

Discussion

SFI for a slot
NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation [2]. The assigned DL/UL transmission direction can be signalled to UE by higher layer signaling. A semi-static DL/UL transmission direction design is beneficial for the co-existence between NR and LTE systems. However, the scheduling flexibility is limited and thus might leads to the degradation of the system performance. In this sense, a dynamic signaling such as the group common PDCCH that could change the transmission direction can be considered to allow a more flexible design. 
Regarding the indication of the slot format, UE should be able to derive the transmission directions for each symbols in a slot. Two alternatives can be considered to determine the slot formats. One alternative (Alt 1) is to use a bitmapped way for indicating the transmission direction for each symbol. The total payload needed scales with the number of possible states and symbols. For example, if for each symbol, possibly states are “DL”, “UL” or “unknown”. The number of symbols in a slot for a given numerology is 7. Then totally 14 bits are needed to indicate all the possible states for one slot. The other one alternative (Alt 2) is to define some patterns describing the possible states that is commonly used for each symbols. Then the indication of the used pattern is included in the group common PDCCH. Obviously, alternative 2 can save the signaling overhead. It is preferred to indicate one of the configured pattern in the group common PDCCH.
Proposal 1: The group common PDCCH indicate one of the configured patterns for each slot

SFI for multiple slots
It is agreed that the SFI transmitted in a group-common PDCCH can indicate the slot format related information for one or more slots. If the slot formats for indicated slots can be changed dynamically, the payload of the group common PDCCH will scaled with the number of the indicated slots. Meanwhile, UE should be able to know which slots are indicated. The following two alternatives can be considered,
a) Alt 1: include the slot format and corresponding slot indication in the group common PDCCH. 
For Alt 1, the slot format indication can be quite flexible. However, the overhead is increased. In order to alleviate the UE’s detection effort, the number of slots that can be indicated in a GC-PDCCH should be fixed.
b) Alt 2: define a mapping rule between the SFI bits and the target slots
For Alt 2, instead of explicitly indicating the target slot, a mapping rule between the SFI bits and the target slots can be predefined, then UE can understand which slots are indicated in the group common PDCCH using the predefined or high layer signaling configured mapping rule.
Proposal 2: High layer signaling or predefined rule is needed to ensure UEs understand the slots that are indicated

SFI for multiple bandwidth parts
Larger bandwidth compared to that for LTE system is supported for 5G NR system. For a single carrier WB UE, multiple active bandwidth parts with different numerologies are configured for a UE simultaneously. The UE should be allowed to monitor more than one group common PDCCHs in a slot, as the slot structures for different bandwidth parts are different.
 The GC-PDCCH is likely to be located in a common search space. If for each configured bandwidth part, a common search space is configured for a UE, then it is nature to acquire the SFI in each configured bandwidth part if needed. For the case that the common search space is not defined in some configured bandwidth part, if the UE need to get the slot format information for the configured bandwidth part without GC-PDCCH transmission, then the SFI for this bandwidth part should be indicated in the GC-PDCCH transmitted in another bandwidth part. Note that the indication can be done via an explicit or implicit way. For the explicit way, the SFI for other bandwidth part is indicated explicitly in the GC-PDCCH. For the implicit way, a mapping rule between different numerologies can be defined as illustrated in Fig 1.
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Fig 1: Example of the implicit indication

Proposal 3: UE should be allowed to monitor more than one group common PDCCH in one slot depending on UE’s capability.
Proposal 4: FFS how to indicate the slot format for the bandwidth part without configured GC-PDCCH transmission.

Conclusions
In this contribution, we present the discussion on contents of the group common PDCCH. Based on our analysis, we have the following proposals:
Proposal 1: The group common PDCCH indicate one of the configured patterns for each slot
Proposal 2: High layer signaling or predefined rule is needed to ensure UEs understand the slots that are indicated
Proposal 3: UE should be allowed to monitor more than one group common PDCCH in one slot depending on UE’s capability.
Proposal 4: FFS how to indicate the slot format for the bandwidth part without configured GC-PDCCH transmission.
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