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Introduction
During RAN1 NR AdHoc meeting, the following agreements were made related to ‘group common PDCCH’. In this contribution, we further discuss open issues on group common PDCCH.
Agreements:
· 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:
· The staring position of downlink data in a slot can be explicitly and dynamically indicated to the UE.
· FFS: signaled in the UE-specific DCI and/or a ‘group-common PDCCH’
· FFS: how and with what granularity the unused control resource set(s) can be used for data
Agreements:
· The UE will have the possibility to determine whether some blind decodings can be skipped based on information on a ‘group common PDCCH’ (if present).
· FFS: if the data starting position is signaled on the group common PDCCH, the UE may exploit this information to skip some blind decodings
· FFS: if the end of the control resource set is signaled on the ‘group common PDCCH’, the UE may exploit this information to skip some blind decodings
· FFS: how to handle the case when there is no ‘group common PDCCH’ in a slot
· When monitoring for a PDCCH, the UE should be able to process a detected PDCCH irrespective of whether the ‘group common PDCCH’ is received or not
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
· FFS: ‘Control resource set duration’
· FFS: Indicates the duration of the control resource set(s) 
· FFS: Can help the UE skip some of the semi-statically configured blind decodings. If not received, the UE performs all blind decodings.

Use cases for group common PDCCH
There could be different use cases for group common PDCCH. We will mainly discuss them for scheduled UEs and non-scheduled UEs respectively.
· Non-scheduled UEs
· The main beneficiary among non-scheduled UEs would be 
· UEs served by other cells
· UEs served by the same cell but there is no active DL or UL grant in the slot
· The following information can be delivered and utilized
· Slot format (DL/UL traffic)
· Blanking information for periodic DL/UL control signaling for dynamic TDD or future compatibility (unlicensed)
· CSI-RS, SRS, PUCCH transmission in UL centric slot and etc.
· Scheduled UEs (Unicast or broadcast PDSCH, and PUSCH)
· On one hand, broadcast information could be always delivered to scheduled UEs over unicast channels without the need of broadcast channel
· However, the Group common PDCCH can provide an efficient and faster way to deliver some of the information (limited amount)
· Slot format (DL/UL traffic)
· Blanking for periodic DL/UL control signaling for dynamic TDD or future compatibility (unlicensed)
· CSI-RS, SRS, PUCCH transmission in UL centric slot and etc.
Group common PDCCH may provide additional UE power saving benefit. For example, if ABS (almost blank slot) indicator is included as the part of slot format, once UE decode the group common PDCCH UE may stop processing PDCCH blind decodings in that slot. 
To support timeline friendly processing for UE, parallel processing of group common PDCCH and PDCCH may be desirable. Therefore, certain PDCCH blind decoding shall start without waiting for the decoding of group common PDCCH once the resources for PDCCH blind decoding candidates are available. In addition, if the group common PDCCH is not received by the UE or UE fails in decoding the group common PDCCH, it was agreed that UE should be able to receive PDCCH in a slot. In that regard, CFI type of information is not desirable for the contents of group common PDCCH. For example, if dynamic CFI is allowed with a larger number of control symbols and no group common PDCCH is in the slot, UE needs to decode against the max number of control symbols. Therefore, it is our view that the contents of group common PDCCH may be optionally used for the skipping of some PDCCH blind decoding candidates but should not be intended to indicate the control region size dynamically.
For mmW case, the scope of Group common PDCCH might be defined within the beam coverage. If this channel is sent with the same beam as the data portion, those UEs affected by this beam can be reached.
Proposal 1: Dynamic CFI is not considered for group common PDCCH.
Contents of group common PDCCH
Based on the use cases discussed in section 2, potential contents for the group common PDCCH can be as follows:
· Slot format indicator (DL centric slot, UL centric slot, Almost blank slot)
· Depending on the decision on property of the slot aggregation (whether to keep the DL and UL control region every slot with slot aggregation), additional slot format may be needed
· Blanking for periodic DL/UL control signaling
· This is to provide blanking capability for periodic DL/UL control signaling such as CSI-RS, SRS, PUCCH in UL centric slot and etc.
· Reservation for future compatibility
· Depending on the need for additional formats for future compatibility, some bits may need to be reserved.
It should be noted that it is also important to limit the information size in the group common PDCCH. Ideally this channel should be available to the UEs on the cell edge for the serving cell as well as the neighbor cells. To provide a proper link budget for this purpose, we should try to limit the contents of group common PDCCH (<10 or less bits) to avoid large coding overhead.
[bookmark: _GoBack]Alternatively we can also consider a full size PDCCH to deliver granular slot formats to indicate all the flexible patterns of slots. However, this may become a very expensive channel and may only be used on a need base.
Proposal 2: It is proposed to consider following contents for group common PDCCH.
· Slot format indicator:
· DL centric slot (already agreed)
· UL centric slot (already agreed)
· Almost blank slot
· Blanking for periodic DL/UL control signaling
· Reservation for future compatibility
Open issues for group common PDCCH
RRC configuration
It was agreed that the network will inform through RRC signalling the UE whether to decode the ‘group common PDCCH’ or not. Then, the natural question is how to convey this message to the UEs belonging to other nearby neighbour cells. There can be multiple options:
· The serving cell also provides the information for nearby neighbour cells
· UE assumes the same configuration for nearby neighbour cells
· The serving cell informs the configuration is limited to the serving cell only. In this case, UE most likely will not try to decode the group common PDCCH of neighbor cells given uncertainty

Scoping of ‘group common’
It was also agreed that ‘Common’ does not necessarily imply common per cell. There may be a need to clarify the scope of this group. It is not very clear, whether this is intended assuming multi-beam deployment or it is also intended for single beam deployment assuming there can be multiple groups within the cell. If it is intended to have multiple groups within a cell and UE needs to distinguish different groups, there should be a solution on how to configure multiple groups.

PHY channel of group common PDCCH
Actual PHY channel for group common PDCCH is still TBD. We can consider reusing a regular PDCCH or introducing a new PHY channel. We view that PHY channel decision can be deferred till the contents of this channel and the number of information bits are finalized.
Proposal 3: PHY channel decision is deferred till the contents and the number of information bits for group common PDCCH are finalized.
Conclusions
We further discuss open issues on group common PDCCH. The following proposals have been made:
Proposal 1: Dynamic CFI is not considered for group common PDCCH.
Proposal 2: It is proposed to consider following contents for group common PDCCH.
· Slot format indicator:
· DL centric slot (already agreed)
· UL centric slot (already agreed)
· Almost blank slot
· Blanking for periodic DL/UL control signaling
· Reservation for future compatibility
Proposal 3: PHY channel decision is deferred till the contents and the number of information bits for group common PDCCH are finalized.
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