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Introduction
This contribution shows our view on structure of group common PDCCH. This is update of R1-1711331.
Discussion
The distinction of "group common PDCCH"
PDCCH for the scheduling of group common channels like random access response could be also called as group common PDCCH. We need the distinction of the following.
· Group common PDCCH at least containing 'slot format related information'.
· Group common PDCCH for the scheduling of group common PDSCH
Because the former is called group common PDCCH in the RAN1 meeting, we call the former as the group common PDCCH in this document. The latter may be called as 'PDCCH for group channel'. Or the former may be called as group common PDCCH type 1 and the latter may be called as group common PDCCH type 2.
Proposal 1: It is necessary to distinguish the naming between 'group common PDCCH at least containing slot format related information' and 'PDCCH for scheduling group common PDSCH'. 

What is "group"?
The group of UEs need to be defined in order to make group common PDCCH workable.
We proposed subcell concept [1]. The group common PDCCH is transmitted for UEs in the same subcell. The grouping realized by subcells can be used as 1) spatial cell split, 2) beam split, 3) frequency/numerology resource split and 4) coverage split. Therefore, the same group of UEs has some similarity on the usage/channel characteristics. Spatial cell or beam split can means UEs to receive the same SS/PBCH blocks or UEs to receive the same CSI-RS as the reference. Frequency split can mean UEs to receive the same SS when multiple SS are sent in a carrier or UEs to configure the same BWP. 
One of grouping configuration is group size is same as cell. One cell can have multiple groups. Hence one cell can contain multiple group common PDCCHs in spatial domain or time/frequency domain.
Proposal 2: The group to receive group common PDCCH can be realized by 1) same SS/PBCH blocks, 2) same CSI-RS reference, 3) same SS in the frequency domain in a carrier 4) same BWP configurations and 5) coverage split.
Proposal 3: One cell can contain multiple group common PDCCHs in spatial domain or time/frequency domain.

We see the use case that a UE receives both URLLC and eMBB data. The configuration of the group for URLLC and the configuration for the group for eMBB can be different. Therefore, at this moment, it should not preclude the discussion that a UE belongs to multiple groups and to receive multiple group common PDCCHs.
Proposal 4: FFS whether one UE belongs to multiple groups and receives multiple group common PDCCH.

Group common PDCCH channel structure
We propose the channel design is more similar to LTE's PDCCH than LTE's PCFICH. In order to use certain bits of DCI formant, DCI format 3/3A like design could be used. By such design, more flexibility on the signalling contents can be supported. Using such design, the same channel may contain TPC bits or Ack/Nack bits for UL. Having CRC can improve the performance especially related to DRX detection. By re-using regular PDCCH structure, the decoding latency is increased compared with PCFICH like optimized design. This should take into account when we discuss the content of group common PDCCH.
Proposal 5: Group common PDCCH is based on ordinary PDCCH design with CRC.
Proposal 6: The contents of group common PDCCH should take into account slower processing time of group common PDCCH.

Conclusion
We propose following.
Proposal 1: It is necessary to distinguish the naming between 'group common PDCCH at least containing slot format related information' and 'PDCCH for scheduling group common PDSCH'. 
Proposal 2: The group to receive group common PDCCH can be realized by 1) same SS/PBCH blocks, 2) same CSI-RS reference, 3) same SS in the frequency domain in a carrier 4) same BWP configurations and 5) coverage split.
Proposal 3: One cell can contain multiple group common PDCCHs.
Proposal 4: FFS whether one UE belongs to multiple groups and receives multiple group common PDCCH.
Proposal 5: Group common PDCCH is based on ordinary PDCCH design with CRC.
Proposal 6: The contents of group common PDCCH should take into account slower processing time of group common PDCCH.
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