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Introduction    
Ran1 had discussed in the Ad Hoc meeting how to indicate the broadcast information to support effective operation in NR. Several candidate contents for the broadcast information have been proposed [1]. We need to further indentify information as common control information to enable schemes like dynamic slot type. In this contribution, we provide our further views on the content and transmission of the common control.
Discussion
Group common PDCCH will indicate different information that may correspond to different periodicity. Slot type will be indicated in group common PDCCH.  It is also supported to indicate the PDSCH starting symbol. However, it is not decided if common PDCCH will indicate that starting symbol. 
Another potential dynamic indication in common PDCCH is for the control resource set duration. A semi-static control resource set duration should also be configured. The dynamic indication is to further reduce the blind decoding. Other information including group TPC should also be considered.
Dynamic control resource set duration and PDSCH starting
We consider the control resource set will be configured depends on the use case. Figure 1 illustrates the possible configuration of resource set. Each set have a duration been semi-statically configured or implicitly determined with certain duration.


Figure 1 PDCCH duration for different control resource sets
Duration for control resource carrying common control SS cannot be blindly detected. Considering common control will help for detection of other channel including UE-specific DCI, it would be preferred to transmit in 1 OFDM symbol. The group common PDCCH can be included in common control SS. 
The control resource of UE-specific DCI can be indicated by group common control with dynamic duration. This can help to reduce the blind decoding of UE-specific search space. It can also help to reduce UE power consumption. The definition of duration could be in different set, as Figure 1 illustrated. The f1 is resource for common control, which have fixed duration of 1 symbol. The f2 is defined with 2 OFDM symbols, it is also be defined with 2 subsets for OFDM symbols. Common control will indicate which set will be detected for UE-specific PDCCH. The other benefit for the subset structure is that each subset can be used for different beams for higher frequency operation.
The dynamic indication of control resource can also help UE dynamically determine its PDSCH starting symbol.  Nevertheless, a DCI indication for PDSCH starting symbol is still needed. It is due to the UE’s PDSCH may not start right after the dynamic duration. 
Proposal1: NR control supports dynamic duration of control resource set for UE-specific PDCCH indicated by group common control.
-RAN1 need clarify the concept of PDCCH duration and the relation with control resource set. Then further common control information or additional control channel can be defined. 

DCI payload design
[bookmark: OLE_LINK22]Group common PDCCH will carry multiple indications as already discussed. It could be possible to put different indication in on common PDCCH. However, multiple common PDCCHs may be needed due to different requirement of the control, e.g. periodicity, payload. Even in different PDCCHs, the detection size should be similar. RNTI will distinguish the PDCCHs. If needed, a header can be introduced.  
Transmission scheme and Resources
In certain case, group common PDCCH may be transmitted per slot. But, how dynamic the indication of group common PDCCH should be taken into account with the performance and overhead. We consider three options:
Option 1: Per-slot level
Option 2: Per-ten slots level
Option 3: Similar as SIB
For Option 1, the best flexibility can be achieved. Traffic type like URLLC would benefit by the fast adaptation of the slot type. The UE is only indicated about the current slot. However, the UEs have to monitor the group common PDCCH every slot. For an idle UE, this will increase the UE power consumption. 
For Option 2, dynamic indication of the slot type could be a number of slots per indication period, e.g. 10 slots. The overhead for 10 slots indication will be higher. However, the overall overhead will not increase since the periodicity is increased accordingly. Besides, the coding gain is achieved and pre-processing can be performed. Power saving can also be enhanced due to a lower detection complexity.
Option 3 will need an even longer period, the same that for Paging or SIB. The dynamic property will be further limited. However, it can save control overhead and optimize for the detection pattern in time. 
We further considering the beam operation in higher frequency, Option 1 may not be achievable. Figure 2 illustrated potential resource mapping for group common PDCCH.


Figure 2 Resource set for group common PDCCH in slot: different periodicity when considering beam operation
In general all Options would require wider beams, more OFDM symbols and distributed mapping to ensure the transmission of common control. Figure 2 shows 2 possible way of common control resource. One is to transmit 1 beam for each slot for common control. Another is to transmit number of beams per slot. Common control has to span a large number of OFDM symbols to sweep all UEs. 
Proposal 2: Both per-slot indication and multiple-slot indication of group common control is supported.
Proposal 3: The common control should be able to be transmitted in a period of slots and indicate the common information for slots in the next period. The control resource set for common control can be configured to support beam sweeping and frequency diversity.
Conclusion
In this contribution, we discussed the transmission of common control signals in NR and provided our views: 
Proposal1: NR control supports dynamic duration of control resource set for UE-specific PDCCH indicated by group common control.
-RAN1 need clarify the concept of PDCCH duration and the relation with control resource set. Then further common control information or additional control channel can be defined. 
Proposal 2: Both per-slot indication and multiple-slot indication of group common control is supported.
Proposal 3: The common control should be able to be transmitted in a period of slots and indicate the common information for slots in the next period. The control resource set for common control can be configured to support beam sweeping and frequency diversity.
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