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Introduction
Followings are agreements and working assumptions on RAN1#90.
Agreement:
· The CORESET used to schedule the PDSCH containing the RMSI can be configured to contain also UE-specific PDCCH(s)
Working assumptions:
· For slot-based scheduling, the first DMRS position either on 3rd symbol or 4th symbol is configured by [PBCH].
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on 3rd symbol, and is 3 symbols otherwise
· This replaces the past working assumption linking DMRS position to bandwidth X
Agreements:
· Supported aggregation levels for NR-PDCCH are at least 1, 2, 4, 8
· FFS 16 and 32 aggregation levels and also other numbers
Agreements:
· A PDCCH search space at an aggregation level in a CORESET is defined by a set of PDCCH candidates
· For the search space at the highest aggregation level in the CORESET, the CCEs corresponding to a PDCCH candidate are derived as following
· The first CCE index of a PDCCH candidate is identified by using at least some of the followings
· (1) UE-ID, (2) candidate number, (3) total number of CCEs for the PDCCH candidate, (4) total number of CCEs in the CORESET, and (5) randomization factor
· The other CCE indexes of the PDCCH candidate are consecutive from the first CCE index
· Searching space design for the lower aggregation level can be discussed separately

Followings are agreements and working assumptions on RAN1#90.
Working assumption:
· Re-use NR DL RA Type 0 basis in units of 6 RBs, where no restriction on the maximum number of segments for a given CORESET.
Agreements:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion
Agreement:
· In a given CORESET
· Alt 1: different DCI formats
· Alt 2: different search spaces
can have different monitoring periodicities.
· FFS which one

This contribution shows our view on configuration of CORESET and search space. This contribution is revised from R1-1716542.
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, CORESET containing PDCCH to schedule RAR and Msg4 are required as UE specific CORESET would be determined during random access procedure. 
Following was agreed in RAN1#90 meeting.
· At least for initial access, RAR is carried in NR-PDSCH scheduled by NR-PDCCH in CORESET configured in RACH configuration
· Note: CORESET configured in RACH configuration can be same or different from CORESET configured in NR-PBCH
Although there can be the discussion whether CORESET to carry RAR and CORESET to carry Msg4 are same, we envisage if Msg4 containing RRC reconfiguration message, RRC message in Msg4 can configure UE specific CORESET. We have a contribution on the numerology and CORESET on RAR and Msg 4 in [1].
Proposal 1: Initialization of UE specific CORESET is realized by the RRC message transmitted in the random access procedure.

Configuration of monitoring periodicity
DRX would be applied only for UE specific DCI formats. If common DCI formats reception like paging, paging and/or random access responses are required to be received, during DRX off period, UE should receive them as similar to LTE. RAN1 has agreed maximum number of BDs is up to 44 as working assumption in RAN1#90. Using this number, basically only 2 DCI sizes with aggregation level 4 levels like 1, 2, 4 and 8 are only possible for UE specific search space. By having different search spaces have different monitoring periodicity allows to more DCI sizes and more aggregation levels without increasing the number of BDs. For example, certain DCI sizes with certain aggregation levels are received only certain slot.
Related to mini-slot monitoring, our view is DCI size can be different from slot scheduling. Therefore, the required aggregation level is also different. In addition, the monitoring periodicity is also different. We don't see the need to monitor slot scheduling DCI in the middle of the slot but to monitor mini-slot scheduling DCI in the beginning of the slot are required. In order not to increase the number of BDs, the search space and DCI formats needs to be aligned in the beginning of the slot when UE is required to receive both slot and mini-slot scheduling.
Depending on the number of BD trials, fall back DCI may not be received in every slot. In such case, BD trials for fall back may have different monitoring periodicity.

Proposal 2: UE specific DCI and common DCI can have different monitoring periodicity.
Proposal 3: Different search spaces in a given CORESET have different monitoring periodicity is supported for the use case of more aggregation levels and more DCI size variation including slot/non-slot scheduling DCI monitoring.

The support of the search space related to interleaving
UE specific CORESET should support both interleaved and non-interleaved mapping. 
Cell common CORESET supports only interleaved mapping could be possibility as CSI feedback is not available for cell common channels.
If group common CORESET but not cell specific CORESET is categorized as UE specific CORESET because of UE specific configuration but common to group of UEs, this CORESET would be configured as interleaved mapping as the network configuration in order to schedule multiple group of UEs simultaneously by one DCI.

Search space and interleaved/non-interleaved transmission
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, the operating aggregation levels could be differentiated. 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. Such differentiation can utilize the limited number of blind decoding trials. Then it can reduce the complexity and power consumption of UE. 
Proposal 4: The supported aggregation levels should be differentiated between interleaved CORESET and non-interleaved CORESET by RRC configuration. In interleaved CORESET, the higher aggregation levels for lower SINR are operated and in non-interleaved CORESET, lower aggregation levels for higher SINR are operated.

Reduction of channel estimation complexity
The reduction of channel estimation complexity using nested structure should be supported. On the other hand, strictly only nested structure only is too restrictive. More overlapping of the channel estimation can reduce the complexity but more non-overlapping can reduce the blocking probability. The amount of the overlap should be configurable by gNB within the certain channel estimation capability. Therefore, the maximum number of PRB demodulation for UE should be defined like the maximum number of blind decodes. 
For highest AL, the starting CCE index for PDCCH candidates is calculated by the hashing function like LTE PDCCH or EPDCCH. After determination of PDCCH candidates of higher AL, non-overlapping CCEs are determined. The number of CCEs UE can demodulate for the search space (P) is configured by RRC signalling. Where, gNB has to configure the P value so that the total number of CCEs does not exceed the maximum number of PRB demodulation. Then the number of CCEs UE can demodulate other than nested to the highest AL (Q) is calculated as follows.
 Q = P - (the number of highest AL candidates)*(the number of highest AL CCEs)
Q CCEs are located after PDCCH candidates of highest AL.
For other than highest AL, the starting CCE index for PDCCH candidate for each AL is calculated by the hashing function like LTE PDCCH or EPDCCH. However, the selectable CCE index from the hashing function is limited within P CCEs. Figure 1 shows an example of PDCCH candidates for distributed case. 
Proposal 5: The maximum number of PRB demodulation for UE should be defined like the maximum number of blind decodes.
Proposal 6: Some search spaces should be located on different CCE# from highest ALs using the hashing function like LTE PDCCH or EPDCCH. 
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[bookmark: _Ref485373914][bookmark: _Ref494479674]Figure 1  Example of PDCCH candidates for distributed case

Conclusion
We discussed configuration of CORESET and search space design. We propose follows
Proposal 1: Initialization of UE specific CORESET is realized by the RRC message transmitted in the random access procedure.
Proposal 2: UE specific DCI and common DCI can have different monitoring periodicity.
Proposal 3: Different search spaces in a given CORESET have different monitoring periodicity is supported for the use case of more aggregation levels and more DCI size variation including slot/non-slot scheduling DCI monitoring.
Proposal 4: The supported aggregation levels should be differentiated between interleaved CORESET and non-interleaved CORESET by RRC configuration. In interleaved CORESET, the higher aggregation levels for lower SINR are operated and in non-interleaved CORESET, lower aggregation levels for higher SINR are operated.
Proposal 5: The maximum number of PRB demodulation for UE should be defined like the maximum number of blind decodes.
Proposal 6: Some search spaces should be located on different CCE# from highest ALs using the hashing function like LTE PDCCH or EPDCCH. 
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