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Introduction
In RAN1 Ad Hoc Meeting in Qingdao [1], the details related to the REG bundle and the CCE-to-REG mapping were finalized:
Agreement:
For a 1-symbol CORESET with interleaving, 
· At least REG bundle size = 2 is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between 2 and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
For a 2 or 3 symbol CORESET with interleaving, 
· At least REG bundle size = CORESET length is supported
· Working assumption:
· REG bundle size = 6 is also supported 
· FFS whether configuration between CORESET length and 6 is explicit or implicit
· Precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain

One of the remaining issues related to the PDCCH structure is the PDCCH-to-CCE mapping which we will try to address in this contribution.
PDCCH-to-CCE mapping 
For the case of localized PDCCH, multiple adjacent CCEs are grouped to form an aggregation level and all CCEs for a given PDCCH are time and frequency localized. In this case, the CCEs comprising the localized PDCCH will be adjacent in both time and frequency for a 2 or 3 symbol CORESET or adjacent in frequency for a 1-symbol CORESET. For the case of distributed PDCCH, multiple CCEs comprising the PDCCH should be physically dispersed in the CORESET. 

One approach in order to unify the mapping of localized and distributed CCEs to a PDCCH candidate is to just rely on the mapping of the REG bundles to CCEs (for both cases of interleaved and non-interleaved REG bundles) and assign the logically numbered consecutive CCEs to a PDCCH. In this method, if the mapping of REG bundles to CCEs is non-interleaved, adjacent REG bundles with consecutive numbers are mapped to CCEs, and CCEs with indices j and j+1 become physically adjacent to each other. Therefore, assigning CCEs with consecutive numbers results in a localized PDCCH candidate. On the other hand, if interleaved mapping of REG bundles to CCEs is used, the consecutive CCEs with indices j and j+1 will be physically distributed. 

[bookmark: _GoBack]An alternative approach for distributed PDCCH is to define a combination of two different interleavers f(x) and g(x), where f(x) permutes the indices of the REG bundles (for mapping to CCEs) and g(x) permutes the indices of CCEs (for mapping to PDCCH candidates). While this method is more flexible, it adds unnecessary complexity to the PDCCH-to-CCE resource mapping.

Proposal 1: For both localized and distributed (or non-interleaved and interleaved) PDCCH, CCEs with consecutive indices are assigned to a PDCCH candidate. 
Proposal 2: The interleaving function for REG bundles should be designed such that for all aggregation levels, the REG bundles of one PDCCH candidate are well-dispersed in the CORESET.

Summary
In this contribution, we discussed the PDCCH-to-CCE mapping for both interleaved and non-interleaved PDCCH candaidates. We made the following proposals:
Proposal 1: For both localized and distributed (or non-interleaved and interleaved) PDCCH, CCEs with consecutive indices are assigned to a PDCCH candidate. 
Proposal 2: The interleaving function for REG bundles should be designed such that for all aggregation levels, the REG bundles of one PDCCH candidate are well-dispersed in the CORESET. 
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