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1 Introduction

In RAN1#NR #88 meeting, the following were agreed [1]

 REF _Ref474079223 \r \h :
· 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
· NR-PBCH contents shall include:

· At least part of the SFN (system frame number)

· FFS on the number of bits used to indicate SFN

· FFS how much of the SFN is indicated explicitly, and how much (if any) is indicated implicitly

· CRC (FFS number of bits)

· FFS:

· In case remaining minimum system information is carried on PDSCH, configuration for PDSCH or control resource set for scheduling PDSCH

· In case remaining minimum system information is carried on secondary physical broadcast channel, configuration of secondary physical broadcast channel 

· Configuration information for initial uplink transmission; in this case, it may not be necessary to include configuration information for remaining minimum system information

In this contribution, the remaining minimum system information (SI) and other SI delivery mechanisms including the configuration for remaining system information and reliability transmission are discussed.
2 Discussion on SI transmission

2.1 Remaining minimum SI (RMSI) transmission
In the response LS on minimum SI from RAN2 [3], the minimum SI includes at least the following parameters: 
· SFN

· a list of PLMNs

· A cell ID

· Cell camping parameters

· RACH parameters

· Scheduling information for other SI

· SIB type

· Validity information

· SI Periodicity

· SI-window information

· An indicator whether the concerned SI-block is periodically broadcast or provided on demand

· Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request), if network allows on demand mechanism.
Except for these listed parameters, some kind of index/identifier to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s) had also been agreed at last meeting in RAN2.
Furthermore, RAN2 agreed that minimum SI is always present and periodically broadcast at a cell [3]. For above 6GHz band, beam sweeping is necessary for the whole cell coverage. Therefore, the beam sweeping overhead should be one of the major concerns for the RMSI transmission. It was agreed that RMSI transmitted in shared downlink channel via NR-PDSCH, where the scheduling is based on the DCI in PDCCH. The DCI could be multiplexed with the SS block to avoid another round of beam sweeping.
In addition, gNB has the freedom to adjust the swept beam numbers to reduce the beam sweeping overhead. Similar with the design for SS burst set periodicity agreed at last meeting, two layers’ RMSI transmission scheme can be considered. The first layer with a default periodicity is the always-on beams for RMSI, but with relatively long periodicity configured by minimum system information. Based on the distribution of active UEs, the network can further allocate additional resources to transmit required RMSI with short updated periodicity for the beams with high density of UEs, which consists of the second layer of RMSI. In this layer, the beams where no or limited number of UEs was detected can be turned off, with which the overhead for RMSI can reduced especially for multiple beam based case. For example, based on the history statistics, if some beams are less likely to have users, gNB could schedule such beams for RMSI transmission with a long periodicity. Or if gNB could obtain the beam information from RACH preambles, gNB could also only schedule the beams with users. In addition, such design could have better forward compatibility when we need to support more RMSI. 
The configuration information for the RMSI reception should not complicate NR-PBCH design. If the RMSI transmission resources in the NR-PDSCH are fully indicated by NR-PBCH, the flexibility for the RMSI transmission is limited, since the payload size for NR-PBCH should be small and fixed. 
Therefore, the configuration information for the RMSI reception should be based on DCI in PDCCH. NR-PBCH provides the control channel search space of this common PDCCH or to be fixed in the specification.
Based on the above discussion, we have following proposal
Proposal 1: The configuration information for the RMSI reception should be based on DCI in PDCCH. NR-PBCH provides the control channel search space or to be fixed in the specification.
3 Summary of proposals
In this contribution, the physical channel design of PBCH and corresponding evaluation are given and analyzed. The proposals in this paper are summarized as follows:

Proposal 1: The configuration information for the RMSI reception should be based on DCI in PDCCH. NR-PBCH provides the control channel search space or to be fixed in the specification.
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