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1 Introduction

In the RAN1 Ad Hoc meeting [1], the following agreements related to ‘group common PDCCH’ were achieved:
•   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.

•   ‘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

•   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’

•   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: ‘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.

The contribution further discusses the design for group-common NR-PDCCH, mainly focuses on the contents of group-common NR-PDCCH.. 
2 Group-common NR-PDCCH
According to the agreements from RAN1 NR Ad Hoc meeting, the term ‘group common PDCCH’ refers to a channel that at least carries ‘Slot format related information’ intended for the group of UEs, and FFS if the ‘group common PDCCH’ is applicable to carry other group common information(s). In LTE, PCFICH, PHICH and a DCI transmitted in PDCCH common search space are used to carry group common information, and different types of group common information transmitted in PDCCH channels can have different DCI formats. Similarly, in NR different group common information can be transmitted in different channels (if any) and/or different DCI format(s) in NR-PDCCH common search space. In this contribution, the term of group-common NR-PDCCH refers to one or more channels (e.g. NR-PDCCH, and/or NR-PCFICH and/or NR-PHICH) that support a ‘group common PDCCH’ carrying information of e.g. the slot structure and/or other group common information(s). 
· ‘Slot format related information’ 
In the RAN1 NR Ad Hoc meeting [1], it was agreed that NR supports a ‘group common PDCCH’ carrying information of e.g. the slot structure. The performance requirement of a ‘group common PDCCH’ should be similar as PCFICH and/or DCI transmitted in PDCCH common search space, thus NR should strive for minimizing the payload size of a ‘group common PDCCH’ and/or allocating more resources for a ‘group common PDCCH’ transmission. For example, slot type indication can be considered to indicate the four slot types, including DL only slot, UL only slot, DL-centric slot and UL-centric slot. Together with the slot type indication in a ‘group common PDCCH’, other signaling can be combined to derive the symbol(s) for DL, UL and others in a slot. Note that the slot type indication can be sub-band specific, that is the ‘group common PDCCH’ carrying slot type indication can be transmitted in each sub-band if there are more than one sub-band on a NR carrier.      
·  Numerology related information
To efficiently support diverse services, such as eMBB, URLLC and mMTC within one NR carrier, different numerologies can be selected for different services based on their diverse latency and reliability requirements. Specifically, the co-existence of different services such as eMBB and URLLC will be achieved by occupying different bandwidth parts in different slots. As agreed in RAN1#87 [2], NR strives for efficient support of dynamic resource allocation of different numerologies in FDM/TDM fashion, group-common NR-PDCCH can be considered to carry the numerology related information. Furthermore, the indication of numerology can also be semi-statically indicated as discussed in our companion contribution [3]. 
· Beam related information
According to [1], UE can be configured to monitor NR-PDCCH on M beam pair links simultaneously or in different NR-PDCCH OFDM symbols, where M ≥ 1. The M beam pair links can be configured by RRC dedicated signaling for a particular UE or the scheduled N beam pair links in a slot for a group of UEs can be indicated dynamically, where N≥ 1 (depending on gNB scheduling and separately determined from the value of M). When the scheduled N beam pair links in a slot is dynamically indicated, the UE will skip some blind decodings on those non-indicated beam pair links. Group-common NR-PDCCH can be considered for this dynamic signalling. 
· Duration of control resource set  
Indicating the duration of control resource set may help UEs to skip some of blind decodings. However, it is unclear that this indication can only be achieved by a ‘group common PDCCH’. For example, the number of blind decodings can be semi-statically configured as that for enhanced carrier aggregation in LTE, or the aggregation level for monitoring the DCI scheduling data transmission in some following slot(s) or mini-slot(s) can be indicated in a DCI transmitted by NR-PDCCH. 
· Start position of downlink data
It may facilitate utilization of unused control resources for data. However, the solution for dynamic sharing of control resources is still under discussion, the detailed analysis can be referred to our companion contribution [4]. According to the discussion in [4], the UE-specific DCI can be used for indicating the starting position of downlink data.
· The end of control resource set 
From the perspective of gNB, the duration of control channel does not necessarily change too frequently. Moreover, there is no waste resource in control resources since NR should support dynamic reuse of at least part of resources in the control resource sets for data regardless of dynamic or semi-static configuration of control resource set as agreed in RAN1#87.
· Group ACK/NACK indication
As discussed in [5], group ACK/NACK indication can be considered for grant-free transmission. In this case, group-common NR-PDCCH can be considered. 
Besides the above possible new group common information, some other group common information like scheduling for system information, scheduling for random access response (RAR), UL transmit power control (TPC) command, and scheduling for paging message may also need to be transmitted in NR as in LTE. For these group common information(s), it is more appropriate to be transmitted in a DCI carried by NR-PDCCH.
Proposal 1: Besides ‘Slot format related information’, other group common information(s) including numerology related information, beam related information and group ACK/NACK should be considered in group-common NR-PDCCHs. FFS on channel structures for these group common information(s). 
3 Conclusion

In this contribution, the group-common NR-PDCCH including ‘group common PDCCH’ carrying information of e.g. the slot structure and/or other group common information(s) are discussed. The following proposal is given: 
Proposal 1: Besides ‘Slot format related information’, other group common information(s) including numerology related information, beam related information and group ACK/NACK should be considered in group-common NR-PDCCHs. FFS on channel structures for these group common information(s).
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