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1. Introduction

At the RAN1#88 meeting, minimum system information (SI) delivery for NR was discussed and RAN1 made following agreements [1].

	Agreements:
· For the minimum system information delivery, 

· Part of minimum system information is transmitted in NR-PBCH

· The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH

· FFS how the configuration information for the remaining minimum system information is provided, e.g.


· NR-PBCH provides the control channel search space 

· NR-PBCH provides the scheduling assignment

· Part of the control channel search space/scheduling assignment could be derived by the specification
· FFS numerology for NR-PDSCH for the remaining minimum system information


In this contribution, we discuss further on mechanism for remaining minimum SI delivery including how to provide the configuration information of NR-PDSCH carrying remaining minimum SI and numerology used for remaining minimum SI delivery.
2. Discussion on remaining minimum system information delivery
2.1. How to provide the configuration information of NR-PDSCH carrying remaining minimum SI
As shown in Section 1, RAN1 has identified at least following options/approaches to provide the configuration information for the remaining minimum SI.

· NR-PBCH provides the control channel search space 

· NR-PBCH provides the scheduling assignment

· Part of the control channel search space/scheduling assignment could be derived by the specification
Since third option can be applied additionally to either first or second option, main discussion point here is whether the scheduling information for NR-PDSCH carrying remaining minimum SI should be provided dynamically (e.g., via control channel) or semi-statistically (e.g., via NR-PBCH). We think PDCCH-based mechanism would be more preferable than PBCH-based mechanism for scheduling of NR-PDSCH carrying remaining minimum SI. There may be a case where resource allocation for PDSCH carrying remaining minimum SI is dynamically changed e.g., due to URLLC traffic. In such case, PDCCH-based scheduling mechanism has no impact on NR-PBCH contents while PBCH-based scheduling mechanism needs to change NR-PBCH contents. Basically, frequent change of NR-PBCH contents is not preferable.
Proposal 1: Configuration information of control resource set (i.e., control channel search space) is provided by NR-PBCH, and configuration of NR-PDSCH carrying remaining minimum SI is provided by NR-PDCCH in the control channel search space.

As argued in our companion contribution [2], since NR-PBCH payload size would be limited, it may be necessary to limit flexibility on control resource set configuration for remaining minimum SI delivery. For example, NR-PBCH provides frequency domain configuration information of UE-common (or UE-group-common) control resource set such as control channel search space bandwidth and frequency location offset from that of SS-block, while time domain configuration information of the UE-common (or UE-group-common) control resource set can be derived by the specification, e.g., by defining fixed relationship between PBCH symbol position and UE-common (or UE-group-common) control resource set symbol/slot position. In addition, frequency domain configuration flexibility can also be limited for each frequency range so that information bits in NR-PBCH for control channel search space configuration can be saved.
Proposal 2: Part of the control channel search space configuration information could be derived by the specification. Following example approaches can be considered.
· Fixed relationship between PBCH symbol position and UE-common (or UE-group-common) control resource set symbol/slot position can be predefined

· Flexibility for frequency domain configuration such as control channel search space bandwidth and frequency location offset from that of SS-block can be limited for each frequency range
2.2. Numerology used for remaining minimum SI delivery
Signals/channels in SS block would apply the same numerology (e.g., default numerology in case of NR cell supporting standalone access) so that simple and efficient multiplexing within SS block and among SS blocks can be realized. On the other hand, numerology used for NR-PDCCH/PDSCH for remaining minimum SI delivery can be different from SS block numerology, e.g., in order to align with NR-PDCCH/PDSCH for other purposes. Numerology information (at least subcarrier spacing) for NR-PDCCH/PDSCH for remaining minimum SI delivery can be provided by NR-PBCH [2].
Proposal 3: Numerology information for NR-PDCCH/PDSCH for remaining minimum SI delivery is provided by NR-PBCH.

3. Conclusion 

In this contribution, we discussed further on mechanism for remaining minimum SI delivery including how to provide the configuration information of NR-PDSCH carrying remaining minimum SI and numerology used for remaining minimum SI delivery. We made the following proposals. 
Proposal 1: Configuration information of control resource set (i.e., control channel search space) is provided by NR-PBCH, and configuration of NR-PDSCH carrying remaining minimum SI is provided by NR-PDCCH in the control channel search space.

Proposal 2: Part of the control channel search space configuration information could be derived by the specification. Following example approaches can be considered.

· Fixed relationship between PBCH symbol position and UE-common (or UE-group-common) control resource set symbol/slot position can be predefined

· Flexibility for frequency domain configuration such as control channel search space bandwidth and frequency location offset from that of SS-block can be limited for each frequency range
Proposal 3: Numerology information for NR-PDCCH/PDSCH for remaining minimum SI delivery is provided by NR-PBCH.
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