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1. Introduction
RAN2 has started the discussion on NR (New Radio) systems in RAN2 #93bis and the discussion is tightly connected with RAN1 and SA2 discussions [1]. During the discussion, system information handling issue was opened and it would be improved especially for higher frequency bands. The paper tries to clarify the system information handling issue for developing efficient NR systems.

2. Discussions
During the last RAN2 meeting, efficient system information handling issue was brought out, as broadcasting mechanism may consume much more radio resources on beamforming systems. In addition, the current LTE RRC spec. includes heavy information which needs broadcasting for idle UEs in a cell coverage. Furthermore, the importance of UE’s power saving feature should be increased because of larger system bandwidth. So, the enhancement of system information handling should be considered for NR systems.
High frequency systems use beamforming for coverage and data rate enhancements, so the beamforming can be also applied to system information broadcasting. Within a cell, the same information would be transmitted (e.g. cell ID, DL bandwidth) via the beams except beam-specific L1 configurations (e.g. beam ID), since UEs within a cell coverage share the same radio access environments.
Proposal 1. Confirm beamforming is used for system information broadcasting in high frequency NR systems.

The reduction of broadcasting was proposed at the RAN2 discussion because the beamforming system may consume much radio resources for broadcasting. We share the same view with the proposal, so the contents may be limited to essential control information. Remaining parts of system information can be transmitted via dedicated signaling. As a simple assumption, MIB, SIB1, SIB2 are broadcasted and remaining SIBs can be transmitted via dedicated signaling. Detailed clarification would be performed after the RAN1 decision as it is tightly connected with physical layer feature. Besides, RAN2 needs to discuss how to reduce the size of system information for efficient NR systems.

LTE uses dedicated signaling procedure at system information transport and it is used for handover by using RRCConnectionReconfiguration message. The main difference is that the NR requires a dedicated signaling while UE is in idle mode, therefore we need to consider an idle mode procedure for realizing dedicated signaling of system information. For example, cell reselection related parameters are needed for idle UE and it can be known during the UE is in idle mode. 
Proposal 2. Broadcasting system information should be reduced for efficient beamforming systems.
Proposal 3. In idle mode, dedicated signaling can be supported for system information transport.

For transmission, idle mode UE uses random access procedure for data transmission and data are delivered via shared channels after the random access procedure is accomplished. However, the procedure might be inefficient for system information transport since the RACH procedure is composed of unnecessary signaling to handle system information. 
To reduce the signaling overhead, it would be better to devise a light RACH procedure to introduce an efficient on-demand approach. The procedure can be composed of two step: RAP and RAR transmissions. The RAP is used for requesting system information and the RAR is used for system information transport. It can use only one preamble index and doesn’t need to get UL TA because the UE will be stayed in idle mode after the procedure.

Proposal 4. On-demand mechanism should be improved for idle mode operation.

LTE uses value tag and paging for system information modification. Though on-demand mechanism is used, the feature would be needed for idle mode UEs. The value tag can be included in the broadcasted system information and eNB changes the value tag when the cell’s system information is changed. If idle UE finds the system information change by receiving the value tag and paging, the UE triggers on-demand mechanism and updates its system information.
Proposal 5. Value tag and paging is used for system information modification.

3. Conclusion
The paper has described the system information handling procedure for high frequency NR systems and suggested the following proposals:

Proposal 1. Confirm beamforming is used for system information broadcasting in high frequency NR systems.

Proposal 2. Broadcasting system information should be reduced for efficient beamforming systems.
Proposal 3. In idle mode, dedicated signaling can be supported for system information transport.

Proposal 4. On-demand mechanism should be improved for idle mode operation.

Proposal 5. Value tag and paging is used for system information modification.
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