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Introduction
This contribution shows our view on configuration of CORESET and search space.
Discussion
Configuration of control resource set
UE specific control resource set (CORESET) is configured by UE specific RRC. For the initialization of UE specific CORESET, group common CORESET is required as UE specific CORESET would be determined during random access procedure. 
Group common CORESET is configured by minimum SI together with random access procedure. The group common CORESET is used for monitoring “group common PDCCH at least containing slot format related information (type 1)” and group common PDCCH for the scheduling of group common PDSCH (type 2)[1]. The minimum SI has list of subcells. UEs select one of subcell based on the rules [2]. UE monitors RACH response in grouped common CORESET of the subcell. The contents of group common PDCCH (type1) are configured by minimum SI [1]. 
For cell specific CORESET, it was agreed that “NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information”. However, we think always relying on PDCCH scheduling to transmit minimum system information is not reasonable for long coverage and pure analogue beam forming case from resource consumption perspective [2]. 

Proposal 1: Initialization of UE specific CORESET is realized by the random access procedure.
Proposal 2: There is group common CORESET, which contains group common PDCCH. Group common CORESET is configured by minimum SI. 

Search space 
Frequency domain
In RAN1#88b, it was agreed that “NR-PDCCH can be mapped contiguously or non-contiguously in frequency with localized or distributed mapping of REGs to a CCE (in the physical domain)”. It was also agreed that "A CCE may be mapped to REGs with interleaved or non-interleaved REG indices within a CORESET". 
For UE specific CORESET, both interleaved and non-interleaved mapping should be supported. On the other hand, for group common and cell specific CORESET, only interleaved mapping is supported is enough without closed loop feedback.

Time domain
We see the need of two types of DL control channel i.e. latency reduction and wider coverage. As discussed in [3], for latency reduction, CORESET with length 1 can be configured and CORESET with length 1 means frequency fist mapping. For wider coverage, DL control for DL assignment and UL assignment spans multiple symbols should be supported. If all symbols in a slot are DL, DL control can span all symbols. If the energy is not sufficient within one slot, multi slots transmission of DL control is supported for wider coverage operation. In addition, REG bundling should be supported to improve channel estimation. Therefore, for REGs to CCE mapping, only time first mapping bundled REGs to CCE can be sufficient. UE can monitor CORESET with length 1 for latency reduction and CORESET with longer length for coverage extension in a slot simultaneously.

Whether DL assignment and UL assignment share the same search space in time domain or not should be considered. To have separate search space timing location between for DL and for UL may allow shorter latency but it may increase BD effort and could consequently increase power consumption.

Search space design
In order to support both interleaved mapping and non-interleaved mapping, bundled REGs/CCEs to frequency domain physical mapping are different. In non-interleaved mapping, CCE# order is aligned with physical PRB# order. In interleaved mapping, bundled REGs form a CCE are interleaved in physical domain and CCE# order is not aligned with physical PRB# order. Non-interleaved transmission is possible only when UE's feedback is available and it is expected to be rather better SINR condition. Interleaved transmission is required regardless of UE feedback. Therefore, we propose the higher aggregation level for lower SINR is only supported by interleaved transmission and lower aggregation level for higher SINR is only supported by non-interleaved transmission.
The tree like structure can be considered as shown in Figure 1. To reduce channel estimation efforts, search spaces of higher ALs (AL8 and AL4 in the figure) are located on same CCE#. However for lower ALs, to reduce blocking probability and to have enough frequency scheduling gain for localized allocation should be considered. In lower ALs, the number of PRBs of channel estimation is not so many. Therefore, some search space of lower ALs can be located on different CCE# from maximum ALs is suitable. The search spaces of lower ALs are determined by RNTI. 
Proposal 3: Search spaces of higher ALs are located on same CCE#
Proposal 4: Some search space of lower ALs can be located on different CCE# from maximum ALs
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Figure 1

Conclusion
We discussed configuration of CORESET and search space design. We propose follows
Proposal 1: Initialization of UE specific CORESET is realized by the random access procedure.
Proposal 2: There is group common CORESET, which contains group common PDCCH. Group common CORESET is configured by minimum SIB. 
Proposal 3: Search spaces of higher ALs are located on same CCE#
Proposal 4: Some search space of lower ALs can be located on different CCE# from maximum ALs
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