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Introduction
In the 3GPP RAN1 NR Ad Hoc meeting, the following agreements were made on the group common PDCCH [1].
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.

In this contribution, we present the discussion on the design aspects of the group common PDCCH.

Discussion
Content of group common PDCCH
It has been agreed that the slot format information can be delivered in the group common PDCCH. The UEs could get the transmission direction and avoid unnecessary decoding effort by detecting the group common PDCCH. Besides the slot information, some other information that might be delivered to further save the blind decoding effort in the group common PDCCH have been proposed
· Control resource set duration
In the LTE design, the duration of the control region is informed via PCFICH dynamically in each subframe, the duration can be varied from 1 to 3 symbols for normal subframe. In the 5G NR system, one may argue that UE could save the blind decoding effort by exploiting the control resource set duration. However, whether this benefit can be really realized depends on the search space design, e.g, the mapping rule of the PDCCH candidates to the resources. Thus it is suggested to leave it FFS before the search space design has been confirmed.
· Data starting position
UEs may have different data starting positions. As concluded in 3GPP RAN1 88bis meeting [2], the duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission. It is suggested that the data starting position can be informed by the UE-specific PDCCH.
· End of the control resource set
In our understanding, the group common PDCCH should be received firstly at the UE side if it is transmitted in one slot, thus it is nature the group common PDCCH is mapped from the first OFDM symbol. It is unnecessary to include the information of the end of control resource set in the group common PDCCH
Proposal 1: Data starting position is informed via UE-specific PDCCH.
Proposal 2: Study whether the control resource set duration is carried in the group common PDCCH after the search space design is confirmed.
Indication of slot format
It is agreed that NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation [3]. 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. 
It is still under discussion whether a group common PDCCH can indicate the slot formats for multiple slots. Obviously, if a PDCCH is allowed to indicate the slot formats for multiple slots, the signaling overhead can be reduced and UE blind decoding effort can be saved. As it is agreed that UE should be able to derive the transmission directions for each symbols in a slot, the payload of the content for a group common PDCCH is scaled with the number of indicated slots. UE should be able to know which slots are indicated, this can be achieved via high layer configuration or some predefined rules.

Proposal 3: If indication of slot formats for multiples slots in a group common PDCCH is supported, high layer signaling or predefined rule is needed to ensure UEs understand the slots that are indicated.
Transmission of group common PDCCH
[bookmark: _GoBack]Basically two schemes have been proposed for the transmission of group common PDCCH. One scheme is to transmit the group common PDCCH in a separately designed channel, e.g, PCFICH-like manner. The resource carrying the group common PDCCH is predefined and linked to the group ID. The other one scheme is to transmit the group common PDCCH in the NR-PDCCH. In our understanding, transmitting the group common PDCCH in a PCFICH-like manner will complicate the design of the PDCCH search space. Furthermore, a separately designed channel will require more standard work. Thus, it is suggested that the group common PDCCH is transmitted in the NR-PDCCH. Meanwhile, it is preferred to share the common search space for group common PDCCH and other common PDCCHs. The CORSET configuration for the common search space can be predefined or informed to the UEs, e.g, via system information.
It is still not clear whether UE could be able to operate in more than one group. UE needs to distinguish different group common PDCCHs if this is supported. It can be achieved by defining multiple group common RNTIs or indicating in an implicit way. 

Proposal 4: The group common PDCCH is transmitted in the NR-PDCCH

Conclusions
In this contribution, we present the discussion on design aspects of the group common PDCCH. Based on our analysis, we have the following proposals:
Proposal 1: Data starting position is informed via UE-specific PDCCH
Proposal 2: Study whether the control resource set duration is carried in the group common PDCCH after the search space design is confirmed.
Proposal 3: If indication of slot formats for multiples slots in a group common PDCCH is supported, high layer signaling or predefined rule is needed to ensure UEs understand the slots that are indicated.
Proposal 4: The group common PDCCH is transmitted in the NR-PDCCH
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