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1 Introduction
At the last RAN1 AH #3, the following was agreed:
	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

Agreements:
· In a given CORESET

· Alt 1: different DCI formats

· Alt 2: different search spaces

      can have different monitoring periodicities.
· FFS which one




In this contribution, we give our preferences in regard to the above alternatives and motivate our design proposals by considerations that arise from the forward error correction (FEC) scheme adopted for control channels in NR, namely, Polar codes. 
2 Polar code considerations for search space design
In LTE, the total number of blind decoding attempts is calculated by the number of possible PDCCH candidates per aggregation level and the DCI payload sizes a UE is configured to monitor in a given subframe. After blindly decoding a PDCCH candidate, the UE descrambles the hypothetical CRC attached to the PDCCH candidate based on its configured RNTIs. Generally, the FEC part of this operation is considered to be computationally expensive whereas the CRC descrambling is not (although both the FEC and CRC operations may be accelerated in hardware by means of dedicated co-processor engines). 

In NR, it has been agreed to advance the LTE FEC scheme for control channel transmissions, namely, TBCC, by Polar codes. Polar codes allow to encode the RNTI by setting the frozen bits to the RNTI before encoding. Some of the benefits of doing so include early termination and lower false alarm rate [1]. Unlike LTE, encoding the RNTI in the frozen bits means that the UE has to afford a blind decoding attempt for each RNTI at least in the UE-specific search space. Hence, it is of utmost importance that prior to decoding a PDCCH candidate the UE can assume an RNTI such that no additional decoding attempts arise from blindly detecting the RNTI. 
Since for broadcast PDCCH the frozen bits cannot be set for a specific UE, in this case, they are all set to zero. The different broadcast RNTIs (system information, paging, random access …) are then encoded according to LTE procedures, i.e., by scrambling the CRC. Hence, UE-specific search space and (group) common search space should be separately defined and the UE shall assume one frozen bit setting (UE-specific or all-zero) according to the given search space.

Note that the physical resources assumed for transmission of hypothetical PDCCH candidates do not factor into these considerations as search spaces are purely logical and FEC is in the bit-level rather than the symbol-level domain. Hence, it suffices to separate RNTIs by search spaces. With that, our preference is to adopt Alternative 2: In a given CORESET, different search spaces can have different monitoring periodicities.
Proposal: In a given CORESET, different search spaces can have different monitoring periodicities
3 Conclusion

In this contribution, we gave our preferences in regard to the agreed alternatives for down-selection and motivated our design proposals by considerations that arise from the forward error correction (FEC) scheme adopted for control channels in NR, namely, Polar codes. The following is proposed:
Proposal: In a given CORESET, different search spaces can have different monitoring periodicities
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