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1 Introduction

In RAN1#88bis the following was agreed for the configuration of a common search space (CSS) for scheduling one or more of system information, random access messages, or paging.

Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.

· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification
This contribution considers configuration and functionality aspects for the CSS that a UE monitors for scheduling one or more of system information, random access messages, or paging. 
2 CSS Configuration and Functionality
One aspect related to the CSS configuration is the numerology (subcarrier spacing) used for scheduling SIB1, RAR/Msg3 retransmissions/Msg4, and possibly paging. Configuration of UE-specific numerology (or UE-group specific numerology) may be associated with a particular service type for a UE or with a UE speed as this relates to BLER achieved for high MCS. Such reasons are not applicable for the purposes of the CSS and a single CSS configuration suffices. There is no apparent reason for the numerology used for PDCCH transmissions on the CSS to be different than the numerology associated with the associated SS block in order to justify the additional signaling in the MIB. 
Proposal 1: The numerology for PDCCH transmissions on the CSS is same with the SS block numerology.
Having a single CSS also enables a single random access procedure by all UEs, regardless of subsequent data service types or numerologies, and avoids fragmentation of resources (e.g. RA preambles), improves multiplexing capacity (e.g. for UEs that can be addressed by a single RAR message), and avoids overhead duplication that is associated with having multiple CSS, with multiple configurations indicated in the MIB, or with additional signaling in SIB to indicate CSS configurations for random access according to numerology. A single CSS is also necessary for relatively small DL system BWs, such as 10 MHz, and considering LTE-NR coexistence, to avoid TDM-based access for multiple CSS as multiple available subframes may not exist.
Therefore, it is more efficient for the system operation to be as for non-BL/CE UEs in LTE rather than to be as for BL/CE UEs in LTE and incur all associated drawbacks that were necessary due the reception BW limitations of BL/CE UEs but are not necessary for NR UEs (different numerologies in NR = different coverage enhancement levels for BL/CE UEs in LTE). 
Proposal 2: A single CSS is used to schedule system information, random access messages, and possibly paging.
NR operation resembles eMTC/NB-IoT operation in the sense that a UE with a given maximum Tx/Rx BW capability may need to operate within a larger DL/UL system BW. Therefore, as for BL/CE UEs in LTE, CSS configuration can be through sub-bands (or narrowbands) within the DL system BW. The minimum Rx BW capability is large enough (5 MHz for carrier frequency below 6 GHz, 50 MHz for carrier frequency above 6 GHz) for scheduling SI and random access messages through a single CSS. UEs with smaller Rx BW capability (e.g. mMTC UEs) can be treated separately using narrowbands with smaller BW (as in LTE).  

It should also be possible for CSS and USS to coexist in the same BW [1]. PDCCH transmissions on CSS and distributed (interleaved) PDCCH transmissions on USS can be over the entire BW of the DL control resource set (CORESET) for the CSS and can use the same DMRS. In addition to DMRS overhead reduction, a UE can be scheduled by UE-specific PDCCH during time periods the UE tunes to the CSS CORESET and retuning delays and prioritizations of receptions that exist for BL/CE UEs can be avoided. DMRS phase continuity can also be assumed by a UE across different CSS monitoring periods because, in case of UE-common DMRS, localized (non-interleaved) PDCCH transmissions cannot be multiplexed in the CSS CORESET.      
Proposal 3: Phase continuity in time can be assumed for DMRS transmissions in a CSS CORESET.
3 Conclusions

This contribution considered configuration aspects for NR-PDCCH and proposes the following. 
Proposal 1: The numerology for PDCCH transmissions on the CSS is same with the SS block numerology.
Proposal 2: A single CSS is used to schedule system information, random access messages, and possibly paging.
Proposal 3: Phase continuity in time can be assumed for DMRS transmissions in a CSS CORESET.
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