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Introduction  
[bookmark: _GoBack]For common PDCCH, in Ad Hoc meeting, there are some agreements as follows:
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.
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 identify 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
Common PDCCH Structure
For group common PDCCH content in NR, we can divide into two categories. One type is similar to legacy Common PDCCH, including scheduling one or more of system information, random access messages, or paging.In NR, this type of information has to apply full beam sweeping to reach every UEs in the cell. For common PDCCH carrying that type of information, which requires a high reliability, it even needs to ensure the reception of IDLE and CONNECTED state UE’s receive.
Another type of group common PDCCH will be only for some of UE in the cell, which can include slot structure indication and other possible indications. The transmission occurrence could be every slot. Transmission of the information is in best-effort style and will not impact the following UE-specific PDCCH decoding.
Starting from the two categories’ different requirements, and taking into account the deep fading characteristics above 6GHz frequency, two structures should be designed for common PDCCH: 
· Common PDCCH for cell
· Common PDCCH for group of UEs
For the former, we can use beam sweeping to achieve different beam direction UEs coverage. Naturally, with the help of existing SS block structure is a good choice. The Common PDCCH can be multiplexed into remaining resources in SS block. This will also make full use of the existing SS block structure. In case of insufficient resources in SS block, it may occupy other OFDM symbols to achieve common PDCCH beam sweeping. Basically, the system information and the corresponding control signal within the same SS block. The beam sweeping period can fall back to vary small in lower frequency. 
For the latter, which can be loaded in the control resource set CSS, it may occupy the starting one or multiple OFDM symbols in one slot. In the direction of the CSS coverage of the beam in high frequency scenarios, the corresponding UE can receive these common PDCCH. For the UEs not covered, even if they cannot receive these common PDCCH, they can wait for other slots.
Both common PDCCH types can use the agreed PDCCH structure.
Group common PDCCH Content
Slot structure has been agreed to be indicated in group common PDCCH. In addition, following options should be considered:
· DL control resource set duration
· [bookmark: OLE_LINK5]Starting position of PDSCH
· Beam related information 
For DL control resource set duration, when gNB configuring control resource set it could be possible to have configuration through PBCH/SS/SIB or through RRC signaling. Both configure the frequency domain property and time domain property can be configured. Based on these, using dynamic common PDCCH payload to notify the control resource set duration is not needed. Furthermore, when configure several control resource sets, which maybe corresponding to different lengths, the payload overhead for dynamic set duration indication is even larger. And the flexibility will be greatly reduced.  It is not suggested to indicate control resource set duration in group common PDCCH. Another aspect is that NR PDCCH supports resource sharing between PDCCH and PDSCH, the resource in control resource set can be dynamically shared with PDSCH, which is different from LTE PDCCH, so dynamic indication of duration can be replaced by PDCCH/PDSCH sharing mechanism.
For starting position of PDSCH, because of frequency selective scheduling, different UE scheduling in different PRBs may have different starting position of PDSCH. This indication cannot be common for whole bandwidth. Because of the existence of control resource set, there may be several different PDSCH starting OFDM symbols in scheduling PRBs range. Due to those reasons, indicated starting position of PDSCH explicitly is not suitable to be in group common PDCCH. 
Beam related information can help to reduce the blind decoding of UE-specific search space. It could be considered to be indicated in group common PDCCH. Further details are FFS.
Proposal1: DL control resource set duration in PDCCH is not indicated in common PDCCH. Starting position of PDSCH can be indicated in UE-specific PDCCH. 


DCI payload design
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.  
Slot structure indication
In certain case, group common PDCCH may be transmitted per slot. But, how frequent the indication of group common PDCCH should be taken into account with the performance and overhead. Further considering unified solutions for multiple beam operation, slot indication may need to sweep through the whole cell. We consider three options:
Option 1: Per slot and only indicate current 1 slot, Overhead: 2 bits per slot
Option 2: Per slot and indicate n-slot, Overhead: 2n bits per slot
Option 3: Per n-slot and indicate n-slot, Overhead: 2n bits per n-slot
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 multiple beam case, only limited number of beams can covered in PDCCH symbols and only part of cell (e.g. scheduled UEs) can be informed with slot type.
For option 2, as shown in figure 2 it can have several opportunities to know n-slot configuration. The coverage will be increased significantly.  Consequently, overhead will be higher.


Fig.2: Option 2
For Option 3, the coverage should be same as option1. 


Fig.3 Option 3
The Option 2 can work with beam sweeping scheme as shown in figure 4. Thus, option 2 will achieve better performance than other options. With configuration in option2, it can naturally fall into 1 slot sweeping period for lower frequency. The period definition can be independent to SS period to address different use cases.



Fig.4 Option 2 with Beam sweeping
Proposal 2: NR gNB can indicate slot structure per slot. Slot types for N slots will be indicated in common control and the N is configurable.
Conclusion
In this contribution, we discussed the transmission of common control signals in NR and provided our views: 
Proposal1: DL control resource set duration in PDCCH is not indicated in common PDCCH. Starting position of PDSCH can be indicated in UE-specific PDCCH. 
Proposal 2: NR gNB can indicate slot structure per slot. Slot types for N slots will be indicated in common control and the N is configurable.
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