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1 Introduction
At RAN1 NR Ad-Hoc#2, a CORESET for a group-common PDCCH was discussed and agreed as follows [1].

	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.
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.


At RAN1 #90, slot format was discussed and the following was agreed as a working assumption [2].

	Working assumption:
·  ‘Unknown’ resource is ‘flexible’ and can be overridden by at least by DCI indication; ‘Unknown’ is used to achieve the (FFS: exactly/approximately) the same as ‘Reserved’ if not overridden.

· ‘Unknown’ is signalled at least by SFI in a group-common PDCCH

· FFS: Possibility of overridden by some types of RRC (e.g., measurement configuration)

· ‘Reserved’ resource is ‘not transmit’ and ‘not receive’ but cannot be overridden by DCI/SFI indication.

· ‘Reserved’ is signalled at least by RRC

· FFS: handling of ‘gap’

· For semi-static DL/UL transmission direction, ‘Unknown’ can be informed as part of the semi-static configuration.


In this contribution, we discuss some views related to the structure and UE behaviour related to the group-common PDCCH. This contribution contains some material that is revised from R1-1712970.
2 Structure of group-common PDCCH
It was agreed that the group-common PDCCH follows the same structure as the regular NR-PDCCH at RAN1 NR Ad-Hoc#2. Most companies have proposed additional contents conveyed by the group-common PDCCH [3]. The detailed structure of the group-common PDCCH should take into account the additional contents, other than SFI and pre-emption indicator, in order to avoid extra UE behaviour related to PDCCH monitoring. The group-common PDCCH carries additional contents other than the SFI for various purposes as further enhancements, including at least UE blind decoding reduction and enabling / disabling DRX_on occasions in order to relax UE processing and power consumption. 
Proposal 1: The group-common PDCCH should transmit the following fields as additional contents:
· UE blind decoding reduction
· Enabling / disabling DRX_on occasions
Some contents may not be transmitted in every slot. If the group-common PDCCH is mapped on a specific set of CCEs in a CORESET and specific resources are reserved for the group-common PDCCH, the physical resources will be wasted when the group-common PDCCH is not transmitted. Even if specific resources are not reserved for the group-common PDCCH, the blocking probability for other PDCCH may increase within the CORESET when the group-common PDCCH is transmitted. Such a fixed mapping is not suitable for transmission of the group-common PDCCH due to this flexibility restriction. Hence, it is proposed that the group-common PDCCH is mapped on a specific search space, and a UE is configured to monitor candidates in the search space.
Proposal 2: A UE monitors candidates of the group-common PDCCH mapped on a specific search space.
Since the group-common PDCCH can be transmitted to a UE group, the group-common PDCCH should be mapped within a specific search space configured for that UE group. When the search space is also used for the scheduling of remaining minimum system information, paging and/or random access response, it is desirable to reduce the UE blind decoding effort. In order to realize this, the DCI payload size of the group-common PDCCH can be the same as a DCI payload size of other PDCCHs in the search space, and the group-common PDCCH is transmitted based on a specific RNTI for a UE group.
Proposal 3: The group-common PDCCH is transmitted based on a specific RNTI for a UE group.
3 UE behaviour related to group-common PDCCH
RAN1 has discussed and agreed the following types of indication for UL/DL transmission direction.

· Semi-static UL/DL indication by higher layer signalling

· Dynamic UL/DL indication by UE-specific DCI scheduling

· Dynamic UL/DL indication by SFI through a group-common PDCCH

UE behaviour on ‘Unknown’ resource
When a UE monitors and detects the group-common PDCCH carrying SFI, an UL/DL direction indicated by the SFI may conflict with ones indicated by UE-specific DCI scheduling and/or higher layer configuration.

In the case of UL/DL direction signalling by SFI and UE-specific DCI, the directions indicated by the different dynamic signalling mechanisms should be aligned in order to avoid extra UE complexity unless there is a great advantage to be had from allowing non-alignment. Therefore a UE assumes the same UL/DL direction is indicated by UE-specific DCI and SFI in a given resource. If the UL/DL directions in a resource is dynamically changed, the resource should be set as an ‘Unknown’ resource. The UL/DL direction on the ‘Unknown’ resource can be updated by the later indication.
At the RAN1 #90 meeting, the UE behaviour for ‘Unknown’ resource was discussed. It was concluded as a working assumption that the ‘Unknown’ resource can be overwritten by UE-specific DCI signalling, and the ‘Unknown’ resource can be configured by semi-static UL/DL indication by a higher layer signalling or a SFI in a group-common PDCCH.

In addition, NR should support that an ‘Unknown’ resource indicated by a higher layer signalling can be updated by SFI. For example, in the updated resource by SFI, a UE can transmit an UL transmission without grant when the resource is configured for grant-free transmission, and can also receive a periodic signal like CSI-RS for CSI/RRM measurement reporting.
Proposal 4: A UL/DL direction on an ‘Unknown’ resource indicated by a semi-static signalling and/or SFI should be updated by UE-specific DCI scheduling, i.e. the working assumption should be confirmed.

Proposal 5: A UL/DL direction on an ‘Unknown’ resource indicated by a semi-static signalling should be updated by SFI, in addition to the working assumption.
4 Conclusion
In this contribution, we discussed some views related to the structure of the group-common PDCCH, where our proposals are summarized as below:
Proposal 1: The group-common PDCCH should transmit the following fields as additional contents:
· UE blind decoding reduction
· Enabling / disabling DRX_on occasions
Proposal 2: A UE monitors candidates of the group-common PDCCH mapped on a specific search space.
Proposal 3: The group-common PDCCH is transmitted based on a specific RNTI for a UE group.
Proposal 4: A UL/DL direction on an ‘Unknown’ resource indicated by a semi-static signalling and/or SFI should be updated by UE-specific DCI scheduling, i.e. the working assumption should be confirmed.

Proposal 5: A UL/DL direction on an ‘Unknown’ resource indicated by a semi-static signalling should be updated by SFI, in addition to the working assumption.
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