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Introduction
Followings are agreements and working assumptions on RAN1#89 and NR Ad-Hoc#2
Agreements:
· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols
·  The configuration can indicate the starting OFDM symbol and time duration
· A CORESET is configured with only one CCE-to-REG mapping

Working assumptions:
· For a time-duration of a CORESET:
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs
· FFS: X values
· FFS: Other time duration
· FFS: Relationship of a first PDSCH DMRS symbol with one or more symbols of a CORESET for slot-based scheduling
· FFS: restriction in the certain conditions

Agreements:
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value

This contribution shows our view on configuration of CORESET
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. 

Allocation of symbols for a CORESET
On the NR carrier with less than or equal to X PRBs (maximum CORESET length=3), PDSCH DMRS is fixed on 4th symbol and on the NR carrier with more than X PRBs (maximum CORESET length=2), PDSCH DMRS is fixed on 3rd symbol. However, in case of 7 symbol slot, 4th symbol PDSCH DMRS limits the slot structure of self-contained slot. When DMRS and PDSCH are not located on same symbol, PDSCH is located on 5th symbol, gap is located on 6th symbol and UL control is located on 7th symbol. For 7 symbols slot, PDSCH DMRS should be located on earlier symbol for flexibility of slot structure. For 7 symbols slot, maximum CORESET length should be limited to 2 symbols. In 7 symbol slot, the number of allocated UEs in a slot would be lower than it in 14 symbol slot since TDM type multiplexing is possible. The blocking probability of NR-PDCCH would be low as the number of scheduled UE in a slot is low. For coverage enhancement UE, 14 symbols slot with FDM type multiplexing is suitable. Therefore, for 7 symbols slot, maximum CORESET length should be 2 symbols and PDSCH DMRS location could be fixed on 3rd symbol. Another possibility could be not to support 7 symbol slot structure in NR.

Proposal 3:  For 14 symbols slot
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs

Proposal 4:  For 7 symbols slot
· Support 1-2 OFDM symbol as time duration for a CORESET


Allocation of PRBs for a CORESET
In order to reduce higher layer signalling of CORESET configuration, the candidates of the numbers of PRBs and distributed order (cluster) for a CORESET should be limited. In order to align the REG bundle size for distributed REG-to-CCE mapping, the number of PRBs per cluster should be multiple of REG bundle size. The PRBs in a cluster are contiguously. The number of PRBs for a CORESET is calculated by the number of cluster * the number of PRBs per cluster. 
The signalling method of EPDCCH PRB sets requires complex calculation. Instead of such complexity signalling, our preference is just the lowest index of PRB and the number of contiguous PRBs as one cluster. If more than one cluster is required, multiple lowest index and the number of contiguous PRBs are indicated.

Proposal 5: The allocation of PRBs for a CORESET is indicated by the lowest index of PRB and the contiguous number of PRBs. In case of non-contiguous PRBs for a CORESET, multiple lowest PRB positons are indicated. 
Proposal 6: The number of PRBs per cluster is multiple of REG bundle size.

Configuration of monitoring periodicity
DRX would be configured common to all CORESETs to UE. On the other hand, some CORESET may not be required to be received. In such case, monitoring periodicity configuration per CORESET can be possibility. 

Proposal 7: Monitoring periodicity may be configured per CORESET. At least common to all CORESET to UE is supported as DRX.

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 SI. 
Proposal 3:  For 14 symbols slot
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs

Proposal 4:  For 7 symbols slot
· Support 1-2 OFDM symbol as time duration for a CORESET

Proposal 5: The allocation of PRBs for a CORESET is indicated by the lowest index of PRB and the contiguous number of PRBs. In case of non-contiguous PRBs for a CORESET, multiple lowest PRB positons are indicated.

Proposal 6: The number of PRBs per cluster is multiple of REG bundle size.
Proposal 7: Monitoring periodicity may be configured per CORESET. At least common to all CORESET to UE is supported as DRX.
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