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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. The initial access procedure including the design of the physical broadcast channel (PBCH) is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides views on the NR PBCH payload contents.

2 NR SS Block Time Index Indication
During the RAN1#89 meeting agreements were made regarding the NR PBCH payload:

Agreements:
· Following contents are carried in NR-MIB

· (Part of) SFN: [7 - 10] bits

· At least 80 ms granularity

· FFS: indication within 80 ms

· [H-SFN: 10 bits]

· RAN1 will ask RAN2

· Timing information within radio frame: [0 - 7] bits

· E.g., SS block time index: [0 - 6] bits

· E.g., half radio frame timing: [0 - 1] bit

· RMSI scheduling information: [x] bits

· CORESET(s) information: [x] bits

· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered

· E.g., Time/frequency resource configuration of CORESET(s)

· [Numerology of RMSI: [0 - 2] bits]

· [Information regarding frequency resources for PDSCH scheduling: [x] bits]

· [Information regarding bandwidth part: [x] bits]

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]
·  
· [Information for quick identification that UE can not camp on the cell: [0-1] bit]

· RAN1 will ask RAN2

· [SS burst set periodicity: [0 - 3] bits]

· [Information on actual transmitted SS block(s): [0 - x] bits]

· [Area ID: x bits]

· RAN1 will ask RAN2

· [Value tag: x bits]

· RAN1 will ask RAN2

· [cell ID extension: x bits]

· RAN1 will ask RAN2

· [Information on tracking RS: x bits]

· Reserved bits: [x > 0] bits

· CRC size for NR-MIB is [16 + y] bits
Determination of the contents carried by the NR PBCH should be based on a consideration of the tradeoffs in terms of the total required payload (and resulting detection performance) and the deployment flexibility or reduced latency for initial access which is provided by different parameters. 
Specifically considering the RMSI configuration, it is FFS whether the numerology can be configurable and indicated to the UE as part of the PBCH. Providing this configurability will provide forward compatibility depending on the supported PDSCH numerologies supported by a given deployment. 

Proposal 1: The RMSI numerology should be indicated in the payload of the NR PBCH.
In addition multiple options have been considered in the RAN1#89 regarding the scheduling of the RMSI:
The following was agreed at the last RAN1 meeting:

	Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting

· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH



Since the UE has to receive the RMSI before RRC connection setup, the bandwidth parts are not yet configured or known to the UE by the time it decodes the RMSI. Hence, for alternatives 2 and 3, any such information must be included in the NR-PBCH payload. As in any cellular communications system, the system information bits carried on the PBCH are a precious resource due to the always-on nature of the broadcast channel. Also, less bits mean lower code rate and a higher probability that the UE receives the PBCH with a single transmission thereby reducing UE power consumption and access latency. As a result in [3] it is proposed to support Alt. 1. And the following contents are not required to be carried in the PBCH:

[Information regarding bandwidth part: [x] bits]

[Information for quick identification that there is no corresponding RMSI to the PBCH (e.g., RMSI presence flag): [0 - 1] bit]
Proposal 2: Information regarding bandwidth part and information for quick identification that there is no corresponding RMSI to the PBCH (e.g., RMSI presence flag) are not required to be carried by the NR PBCH.

However in order to support NSA, which requires the PBCH to be transmitted in order to obtain SFN, but does not require the transmission of RMSI a simple bit flag should be introduced to indicate whether the cell is suitable for camping.

Proposal 3: One bit for quick identification that UE cannot camp on the cell should be included in the PBCH contents.
3 Conclusion
This contribution analyzed the contents of the NR PBCH. The following proposals were made:

Proposal 1: The RMSI numerology should be indicated in the payload of the NR PBCH.
Proposal 2: Information regarding bandwidth part and information for quick identification that there is no corresponding RMSI to the PBCH (e.g., RMSI presence flag) are not required to be carried by the NR PBCH.

Proposal 3: One bit for quick identification that UE cannot camp on the cell should be included in the PBCH contents.
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