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Introduction
This contribution shows our view on search space.
Discussion
The support of the search space related to interleaving
UE specific CORESET should support both interleaved and non-interleaved mapping. 
Group common CORESET supports only interleaved mapping could be possibility as CSI feedback is not available for group/cell common channels.

Search space design
In order to support interleaved mapping and non-interleaved mapping without additional complexity, logical mapping of PDCCH to CCE# should be common. The logical mapping design based on non-interleaved mapping can be applied to interleaved mapping as non-interleaved mapping has constraint of the mapping scheme. In physical mapping, interleaved mapping and non-interleaved mapping can be different CCE to REG mapping. In non-interleaved mapping, REGs for a CCE is located on localized and in interleaved mapping, REGs for a CCE is located on distributed manner.
In time first mapping without interleaving, the PDCCH candidate with aggregation level N can be formed as consecutive N CCEs. In non-interleaved mapping, CCE# order is aligned with physical PRB# order to have frequency scheduling gain based on CSI feedback as shown in Figure 1(a). 
In frequency first mapping without interleaving, there can be two types non interleaved CCE mapping as shown in Figure 1(b) and (c). In type A, CCE# is increased frequency first and time later. In type B, CCE# is increased time first and frequency later. In both types, Aggregation level N is formed as consecutive N CCEs and non-consecutive N CCEs are considered.
In interleaved mapping, REGs form a CCE are interleaved in physical domain depending on symbol#. Then CCE# order is not aligned with physical PRB# order to have frequency diversity gain. 
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, depending on the whether CORESET design is interleaving or non-interleaving, aggregation levels could be changed. In interleaved CORESET, the higher aggregation levels for lower SINR are supported and in non-interleaved CORESET, lower aggregation levels for higher SINR are supported.


[image: ]
(a) Time first mapping                     (b) frequency first mapping type A       (c) frequency first mapping type B
[bookmark: _Ref485373044]Figure 1 non interleaved mapping
[bookmark: _GoBack]
Reduction of channel estimation complexity
The reduction of channel estimation complexity using tree like structure can be considered. This is shown in Figure 2. In Figure 2, time first mapping is explained. 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 is located on different CCE# from maximum ALs would be suitable. The search spaces of lower ALs are determined by RNTI. 
Proposal 1: Search spaces of higher ALs are located on same CCE#. On the other hand, some search space of lower ALs should be located on different CCE# from maximum ALs
[image: ]
[bookmark: _Ref485373914]Figure 2  logical CCE#
Conclusion
We discussed configuration of CORESET and search space design. We propose follows
Proposal 1: Search spaces of higher ALs are located on same CCE#. On the other hand, some search space of lower ALs should be located on different CCE# from maximum ALs
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