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Introduction
On RAN1#87 meeting [1], the following agreements were made.
	Agreements:
· For study of the cases where  NR-PBCH carries a part of minimum system information, consider the following alternatives (or combinations) for the minimum system information other than those included in NR-PBCH : 
· Alt. 1:  NR defines the additional channel as secondary broadcast channel
· Secondary broadcast channel may be different design from NR-PBCH, e.g. payload size, resource mapping, periodicity and etc.
· FFS on transmission: beam-specific,  cell-specific, and/or TRP-specific, etc.
· Alt. 2:  The remaining information is transmitted in shared downlink channel similar to ,e.g. NR-PDSCH
· FFS on transmission: UE-specific, UE group-specific, beam-specific,  cell-specific, and/or TRP-specific, etc.
· Note: This does not preclude defining of other mechanisms transmitting Other SI
Agreements:
· Consider followings for minimum system information transmission:
· NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range
· Alt. 1: NR-PBCH carries a part of minimum system information
· Alt 1-1 : remaining minimum system information is transmitted via other channel at least partially indicated by NR-PBCH
· Alt 1-2: Remaining minimum system information is transmitted via other  channel not indicated in NR-PBCH
· Alt. 2: NR-PBCH carries all of minimum system information


In this contribution, we provide views on downselection of the above alternatives.

Discussion
The following alternatives were considered at the RAN1#87 meeting [1].
· Alt. 1: NR-PBCH carries a part of minimum system information
· Alt. 2: NR-PBCH carries all of minimum system information
Firstly, we discuss which alternative is suitable for NR-PBCH. Alt.1 is a similar design to LTE PBCH. For Alt. 2, it can be assumed that NR-PBCH carries SI corresponding to the LTE equivalent of MIB, SIB1, and SIB2, based on the RAN2 agreement [2]. Although detailed contents of minimum SI have not been agreed in RAN2, it can be expected that minimum SI requires several hundred bits by reference to LTE. Then, a lot of resource in which minimum SI is transmitted would be required to achieve a low coding rate for reception at the cell edge.
It was agreed that “NR-PBCH is a non-scheduled broadcast channel”, which means that NR-PBCH resource is predefined in the specification. Fixed resource will impact on forward compatibility. For the example of LTE, EPDCCH cannot be used in the PRB and subframe in which LTE PBCH is transmitted and CSI-RS also cannot be transmitted in the symbol used by LTE PBCH. Considering forward compatibility, NR-PBCH should use only the minimum required resources regardless of the NR carrier bandwidth. Therefore, we prefer alt. 1. With a view to forward compatibility in later phases, the payload size of NR-MIB should be minimized.
Proposal 1: NR-PBCH should carry NR-MIB which is a part of minimum system information.

Next, we discuss how to carry the remaining SI. For the cases where NR-PBCH carries a part of minimum system information, the following alternatives were also considered in the RAN1#87 meeting [1].
· Alt. 1: NR defines the additional channel as secondary broadcast channel
· Alt. 2: The remaining information is transmitted in shared downlink channel similar to ,e.g. NR-PDSCH
The difference between alt. 1 and alt. 2 is whether the channel that carries SI is scheduled by NR-PDCCH (in common search space) or NR-MIB. If alt. 1 is to have the same resource flexibility as alt. 2, NR-MIB needs to contain detailed scheduling information, such as RB allocation and MCS, while alt 2 doesn’t need such scheduling information in NR-MIB. Considering minimization of the payload size of NR-MIB, we slightly prefer alt. 2 over alt. 1. NR-MIB needs to indicate the time/freq. resource for common PDCCH in CSS.
In NR multi-beam operation, the remaining minimum SI needs to be broadcasted by beam sweeping because the gNB is not aware of which beams will be used by UEs. Hence, a mini-slot can be useful for transmitting NR-PDSCH which carries the remaining minimum SI in order to reduce the system overhead caused by beam sweeping. In NR single-beam operation, the NR-PDSCH can be transmitted in a slot: in a similar way to LTE because multiplexing of broadcast PDSCH and unicast PDSCH in frequency domain can be performed.
Proposal 2: Minimum SI other than NR-MIB should be transmitted in NR-PDSCH.
· For single-beam operation, the NR-PDSCH which carries remaining minimum SI is transmitted in a slot or a mini-slot.
· For multi-beam operation, the NR-PDSCH which carries remaining minimum SI is transmitted in a mini-slot.
Proposal 3: NR-MIB contains at least the information that indicates the time/freq. resources used for the common control channel.

Conclusion
In this contribution, we considered PBCH design for NR and proposed the following:
Proposal 1: NR-PBCH should carry NR-MIB which is a part of minimum system information.
Proposal 2: Minimum SI other than NR-MIB should be transmitted in NR-PDSCH.
· For single-beam operation, the NR-PDSCH which carries remaining minimum SI is transmitted in a slot or a mini-slot.
· For multi-beam operation, the NR-PDSCH which carries remaining minimum SI is transmitted in a mini-slot.
Proposal 3: NR-MIB contains at least the information that indicates the time/freq. resources used for the common control channel.
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