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Introduction
In RAN1#89 Meeting [1], it was agreed that the CORESET information as part of RMSI scheduling information to be transmitted on NR-PBCH:
Agreements:
· Following contents are carried in NR-MIB
· RMSI scheduling information: [x] bits
· CORESET(s) information: [x] bits
· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered
· E.g., Time/frequency resource configuration of CORESET(s)
· [Numerology of RMSI: [0 - 2] bits]

As for the CORESET configuration, it was further agreed that [1][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

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

In this contribution, we discuss our views on the design considerations for CORESET(s) configured by PBCH which is expected to carry group-common PDCCH.
CORESET Configuration and Group-Common PDCCH 
We believe that the CORESET information carried by PBCH should at least enable the UE to receive the group-common PDCCH for a given numerology. In case there are multiple CORESETs configured by PBCH, at least one of the CORESETs should be configured to carry the group-common PDCCH. However, it should be noted that the UE may still receive the UE-specific and common DCIs in PDCCH carrying a DL assignment (or an UL grant) on the group-common search space. In other words, the CORESET which is configured by PBCH can be used for both group-common PDCCH and PDCCH.  
Proposal 1: The UE may receive both group-common PDCCH and PDCCH on a CORESET configured by PBCH.
As for the time/frequency resource configuration of CORESET carried on PBCH, based on the above assumption, there is no need to indicate the starting OFDM symbol as part of the PBCH payload given that the group common PDCCH should be transmitted on the first OFDM symbol of a slot. This approach enables the UE to receive the slot format information (SFI) as early as possible in the slot. Moreover, this could potentially free up [1-2] bits in the MIB depending on the system bandwidth which can be used for transmitting other essential information on PBCH. In fact, in case the time duration of 3 OFDM symbols is assumed for control channel transmission similar to the legacy systems, up to 2 bits are needed to indicate the starting OFDM symbol of a CORESET. 
Proposal 2: The UE should assume that the CORESET configured by PBCH starts from the first OFDM symbol in the slot.
As for the time duration of the CORESET configured by PBCH, one option is for the UE to assume a fixed length of 1 OFDM symbol. In fact, for the group-common PDCCH, there is no need to configure a CORESET with a larger duration given that unlike the UE-specific PDCCH, the control channel capacity is not a bottleneck. This option could potentially free up an additional [1-2] bits in MIB, depending on the time-duration of a CORESET.
Proposal 3: The UE should assume that the time duration of the CORESET configured by PBCH is one OFDM symbol regardless of the carrier bandwidth. 
As for CCE-to-REG mapping, given that a CORESET can be configured with only one CCE-to-REG mapping, the UE may assume an interleaved REG-to-CCE mapping for CORESET(s) configured by PBCH. In other words, first the REGs for a given CCE are grouped to form a REG bundle and then REG bundles are interleaved in the CORESET configured by PBCH. However, the REG bundle size for CORESET(s) configured by PBCH should be small in order to maximize the frequency diversity gain for the group-common PDCCH. Noting that it was recently agreed that for a 1-symbol CORESET with interleaving, REG bundle size = {2,6} is supported. The smallest REG bundle size among these two numbers would be 2.
Proposal 4: The UE should assume an interleaved REG-to-CCE mapping for the CORESET configured by PBCH.
Proposal 5: The UE should assume the REG bundle size for the CORESET configured by PBCH is equal to 2.
Following the above design principles, the UE may assume that the CORESET information carried by PBCH is only limited to the frequency resource configuration. However, the information related to the numerology of RMSI need to be included in the Master Information Block (MIB) in order to limit the monitoring for group-common PDCCH carrying slot format related information (SFI) in a slot. We should also note that the CORESET(s) other than those configured by PBCH which carry UE-specific search space can be configured semi-statically and their information can be received by the UE through the system information.  
Conclusion
In this contribution, we discussed our views on the design considerations for CORESET(s) configured by PBCH. We made the following proposals:

Proposal 1: The UE may receive both group-common PDCCH and PDCCH on a CORESET configured by PBCH.
Proposal 2: The UE should assume that the CORESET configured by PBCH starts from the first OFDM symbol in the slot.
Proposal 3: The UE should assume that the time duration of the CORESET configured by PBCH is one OFDM symbol regardless of the carrier bandwidth. 
Proposal 4: The UE should assume an interleaved REG-to-CCE mapping for the CORESET configured by PBCH.
Proposal 5: The UE should assume the REG bundle size for the CORESET configured by PBCH is equal to 2.
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