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1 Introduction
The study item on ‘New Radio’ (NR) Access Technology has been initiated by 3GPP to evaluate potential technologies targeted to enable future cellular network deployment scenarios and applications [1]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC, and mMTC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The broadcast channel design is critical for NR initial access to ensure forward compatibility and to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides an overview of the mechanisms for minimum system information delivery for NR.

2 Delivery of Minimum System Information
During the RAN1 January adhoc meeting the following agreements were reached regarding the contents of the NR-PBCH and the mechanisms for delivering the remaining minimum SI:
Agreement:

· 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, configuation 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
· Other parameters
In addition RAN2 reached the following agreements during the RAN2 January adhoc meeting:
Agreements

1: Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

3: Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.

4: Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.

As was noted in the agreements, the minimum SI contains the very essential parameters/configurations required for performing initial access on a NR carrier. While having at least some of the information carried in the PBCH is beneficial to enable initial timing acquisition and potentially configuration for initial uplink transmission, the size of the PBCH and the required periodicity should be carefully considered to ensure a good tradeoff in terms of reliability of reception and system overhead (especially in case of multi-beam operation).
In addition, as a key design principle of NR, forward compatibility should be considered and the possibility of reserved bits in the PBCH should be taken into account when designing the payload, similar to the design of other cell/group-specific channels such as the ‘group’ common PDCCH [2].

Proposal 1: The payload of the PBCH should also consider the need for reserved bits to support forward compatibility.
Considering the FFS point in the RAN1 agreements regarding the transmission of the remaining system information not carried on the PBCH, several alternatives were mentioned including being carried on an additional broadcast channel. However, especially for multi-beam operation, significant overhead could be incurred with this approach. Instead, transmitting this additional essential SI ‘on-demand’ is beneficial in terms of overhead and may reduce latency in the reception of the SI depending on the periodicity selected for the broadcast of the minimum SI.  

Proposal 2: Remaining minimum SI not carried on the PBCH should be carried ‘on-demand’ by PDSCH.
3 Conclusion
This contribution analyzed the transmission of minimum system information for NR. The following proposals were made:

Proposal 1: The payload of the PBCH should also consider the need for reserved bits to support forward compatibility.
Proposal 2: Remaining minimum SI not carried on the PBCH should be carried ‘on-demand’ by PDSCH.
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