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Introduction
In RAN1 meeting #92bis [1], there were following agreements regarding blind detection and search space design:
Agreements:
· For Rel.15 December 2017 version of Case 2, number of CCEs for channel estimation per slot is {56, 56, 48, 32} CCEs for SCS {15kHz, 30kHz, 60kHz, 120kHz}

Agreements:
· UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs

Working assumption:
· At least for Case 1-1 and Case 1-2, map all candidates of USS  search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped)
· Case 2 FFS 

Based on these agreements, the main open issue is the order of mapping PDCCH candidates for Case 2 (and finalizing this issue for Case 1-1 and 1-2). In this document, we discuss our views on this issue. 

Dropping rule for PDCCH candidates
To limit the complexity of channel estimation in blind detection, we need to limit the number of CCEs that are covered by the PDCCH candidates inside a slot (or in other words, the number of CCEs in the footprint of the search spaces that are used for blind detection by the UE). Search space randomness (even for one monitoring occasion) results in fluctuations in the number of covered CCEs. One solution for curbing the channel estimation complexity is to design search spaces for different monitoring occasions such that the number of covered CCEs in one slot are smaller than the corresponding limits with high probability, without designing for the worst case. With a low probability, deemed probability of dropping, the fluctuations in the number of covered CCEs results in passing the limit. In the case of the need for dropping, there should be some rules for dropping some candidates from the blind search to conform to the limits on the number of the covered CCEs.
It is already agreed that “UE is not expected to be configured with PDCCH monitoring in CSS(s) for more than what UE can monitor in terms of numbers of BDs/CCEs”. Also, for the UE-specific search space sets, there is already a working assumption that “at least for Case 1-1 and Case 1-2, map all candidates of USS search-space-set with lower SS set ID before candidates of USS with higher ID”. 

Proposal 1: Confirm the working assumption: For Case 1-1 and Case 1-2, map all candidates of USS  search-space-set with lower SS set ID before candidates of USS with higher ID 
· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped).
The remaining issue is Case 2, which is the case that PDCCH monitoring periodicity is less than 14 symbols. One solution is to apply the same approach as Case 1-1 and Case 1-2 and use the priority of search space sets based on their ID. Another solution is to include the monitoring periodicity as a parameter for priority of search space sets. This approach for example can be used to give higher priority to low-latency applications which can correspond to shorter monitoring periodicities. However, since there can be up to 10 search space sets, the gNB can easily configure the desired priority ranking among different monitoring periodicities and occasions by appropriate configuration of IDs for the search space sets. Accordingly, we make the following proposal:

Proposal 2: For Case 2, map all candidates of USS search-space-set with lower SS set ID before candidates of USS with higher ID.

Summary

This contribution discussed the remaining issues related to priority of PDCCH candidates and search spaces for blind detection. We proposed the following proposals:
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· If all candidates in a SS set can’t be mapped, any candidates in the SS set and in any subsequent SS sets are dropped (not mapped).
Proposal 2: For Case 2, map all candidates of USS search-space-set with lower SS set ID before candidates of USS with higher ID.
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