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1. Introduction    
Ran1 had discussed in the meeting #87 how to indicate the broadcast information to support effective operation in NR. Several candidate contents for this broadcast information has been proposed.. 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.
2. Discussion
2.1 Necessary for common control channel
NR should support slot indication. That information should be broadcasted to all UEs in the cell. It can indicate that the current slot or the following multiple slots are uplink-heavy or downlink-heavy. Even the detailed UL/DL ratio can be indicated in certain cases. The method to indicate that information should support dynamic slot notification. Thus, UEs can determine whether to receive PDSCH or to transmit PUSCH/PUCCH. When periodic CSI-RS are configured for that UE, it can execute CSI measurement according to the slot indication.
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Figure1. PDCCH duration for different control resource sets
For the PDCCH duration, the exact definition of the term should be clarified. In LTE, there is a much simpler concept: the PDCCH duration only has one value per subframe. ePCCH have to transmit towards the end of subframe. However, NR will have UE specific configurations for the control resource. It was further agreed in RAN1 #87 that: When the control resource set spans multiple OFDM symbols, NR supports a control channel candidate to be mapped to multiple OFDM symbols or to a single OFDM symbol. In that sense, each control resource set should be restricted to a certain number of symbols. The control resource set for UE-specific control should be mapped into a smaller number of symbols when they had stable tracking of transmission beams. For common control, it might need a larger number of symbols to cover UEs of the whole cell. The duration of different types of DCI or of control resource sets could be different. 
As shown in Figure 1, there could be a definition for a maximum PDCCH region for NR. This could be similar to the concept of PCFICH value in LTE. Besides, each control resource set for a UE should be configured with symbol duration and even a starting symbol. Control resource sets should be semi-statically configured with both frequency resources and time duration. The indication of a maximum PDCCH region, if needed, may not need to be dynamic. 
Proposal 1: The classification of common control information should be studied and identified. Payload size and location can be further design accordingly.
-The slot type should be able to be indicated. 

-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 discussed. 
2.2 Usage of common DCI
Based on the analysis above, a slot indicator is needed to be broadcasted dynamically in order to match the variation of traffic and interference. It can be indicated in the DCI of the common search space, which can be mapped into the common control resource set. There is no need to introduce an independent channel.
For beamforming operation and to ensure all UEs in the cell (including scheduled UEs and non-scheduled UEs) can receive such common DCI, transmission beams should cover the whole cell as much as possible. For those common DCI to only group of UEs (partial UEs) in the cell, fewer beam direction(s) corresponding to UE-specific search space would be sufficient. Transmit information like slot type in common DCI is analyzed in the following. 
For a scheme where the slot type is sent to a group of UEs, only the UE receiving the UE specific search space will know the slot structure. The unscheduled UE will not know the slot structure. In RAN1 #87, it is agreed that both periodic and aperiodic CSI measurement will be supported. If a UE does not know the slot type, it will not measure the RE for DL. To avoid this, gNB should restrict the measuring slot to downlink-heavy slots.

For scheme where the slot type is sent to all UEs, the information should be transmitted in all beam directions of the cell.  Considering the limited number of PDCCH in each slot, it could span a set of slots to cover all the directions. This beam burst of set should be swept before the slot type configuration valid in the next period.   
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Figure2. Common control resource set in slot(s)
Proposal 2: The slot type can be transmitted as common control information in a control resource set. It can be indicated to partial UEs or all UEs in a cell. 
2.3 Transmission scheme and Resources
How dynamic the indication of slot type should be is another issue to be decided. 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 common control every slot. For an idle UE, this will increase the UE power consumption. A UE cannot know the next slot type and perform pre-processing.
Considering the beam coverage, Option 1 will need a large number of symbols to cover the whole cell. Considering the sweeping block design in initial access, the required number of symbols will exceed the slot itself. Thus, it would be suitable to only indicate scheduled UEs. It can be transmitted in the same control resource set of UE-specific DCI. 

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.

It is possible in Option 2 to allow the indication to all UEs or only to schedule UEs. 10 slots should be sufficient to accommodate all symbols needed to be transmitted to whole cell. 
Option 3 will need an even longer period, the same as for the beam sweeping burst used in control 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.
In general all Options would require wider beams, more OFDM symbols and distributed mapping to ensure the transmission of common control. The control resource set should span a large number of OFDM symbols to sweep all UEs. The PDCCH candidate transmitting the common control may be repeated in those symbols. A distributed mapping scheme, including disturbed CCE, will explore the frequency diversity for the common control.
Propsal3: 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.
3. Conclusion
In this contribution, we discussed the transmission of common control signals in NR and provided our views: 
Proposal 1: The classification of common control information should be studied and identified. Payload size and location can be further design accordingly.
-The slot type should be able to be indicated. 

-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 discussed. 
Proposal 2: The slot type can be transmitted as common control information in a control resource set. It can be indicated to partial UEs or all UEs in a cell. 
Propsal3: 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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