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1. Introduction
Based on the new radio system SID, RAN2 initiated the discussion on NR in RAN2 #93bis [1]. During the discussion, system information handling issue was opened and it should be evolved especially for higher frequency bands. The paper tries to clarify the system information handling issue for developing efficient NR systems.

2. Discussions
RAN2 opened the discussion on system information handling and organized the following e-mail discussion:  
[94#40][NR] System information (Samsung)


Develop common understanding of the basic approaches and common understanding of the gains and drawbacks regarding "system information on demand". Based on the basic approaches proposed in this meeting (other approaches may be proposed to future meetings)


Intended outcome: Email discussion report


Deadline: Thursday 04/08/2016

The e-mail discussion was successfully accomplished with many agreements and consensus. To progress the discussion, this paper describes our views on system information delivery and detailed assumptions for on-demand approach.
2.1 Broadcasted system information
To achieve the NR requirements related to high data rate and wide spectrum range, the NR should support higher frequency ranges up to 100 GHz. So, millimeter-wave frequency bands is employed for NR operating bands and using beamforming is inevitable to compensate severe channel attenuation and to achieve spatial diversity. There exists challenges to efficiently utilize the beamforming since many new features can be introduced such as beam pairing, beam sweeping, and beam tracking. As many companies explains in their contributions, broadcasting is a burden to beamforming systems. Hence the amount of broadcasted data should be reduced to save radio resources.

The e-mail discussion concluded minimum SI is periodically broadcasted and on-demand SI delivery is introduced in NR [2]. Minimum SI will be decided in RAN2 but the contents of MIB, SIB1, SIB2 are assumed as a starting point. We think RAN2 would carefully investigate each information to minimize broadcasted information, and parts of the information can be delivered through on-demand procedure.

Proposal 1. Confirm on-demand SI delivery is introduced for high frequency NR systems.
Considering the content of system information, periodically broadcasted minimum SI can include the following information:

· IDs related to cell, beam, tracking area, PLMN 
· Barring related to cell, access class
· Essential downlink channel information

· Essential uplink channel information
· Value tag

The minimum SI would include the essential information for idle UEs which are trying to camp on a cell. Additionally, the SI should contain the information for UEs which are located within neighbour cell coverage. Moreover, the SI include a value tag which indicates the modification of both minimum SI and on-demand SI contents.
Proposal 2. Minimum SI includes IDs, barring information, channel information, and value tag.

2.2 On-demand system information

To reduce the amount of periodically broadcasted information, remaining system information is delivered by UE request. The SI can be composed of remaining SIBs besides SIB1, SIB2 when we assume LTE as a baseline. It leads to the modification of idle UE behavior as on-demand SI contains cell reselection information. So, the every idle UEs have to perform random access operations though the UEs stays in idle state continuously. It may result in frequent random access attempts which might be a serious burden on beamformed systems. Therefore, a way to reduce overhead of SI request should be considered for higher frequency NR.
Proposal 3. On-demand SI delivery is provided by random access procedure as a baseline.

To support on-demand SI delivery, RACH procedure can be considered as a baseline and it is composed of 4 step procedure. If we delve into the requirement of on-demand SI delivery mechanism, the existing RACH procedure could be simplified for SI delivery. So, a lightweight RACH procedure can be considered to reduce frequent RACH attempts and signaling overhead. The following procedure can be studied for the SI delivery:
1) Random access preamble: RACH is used for requesting SI. It uses only one preconfigured preamble index for SI request. The RACH resource can use the same resource with typical RACH resources.

2) Random access response: on-demand SI is delivered via RAR message. It doesn’t need to get UL TA because the UE will be stayed in idle state after receiving cell reselection information.
We don’t need to employ preamble collision resolution nor contention resolution as the SI can be delivered to any UEs. Additionally, UL TA nor UL beam pairing procedures can be omitted for typical idle UEs. The UEs can perform idle mode operations such as monitoring paging and cell reselection after receiving the SI. If idle UE tries to make a connection with eNB, normal RACH procedure can be used. In addition, connected UE can get SI by dedicated signaling, so it doesn’t need to consider as an optimization scenario.

Proposal 4. Random access procedure should be optimized for lightweight on-demand SI delivery.

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

Proposal 1. Confirm on-demand SI delivery is introduced for high frequency NR systems.
Proposal 2. Minimum SI includes IDs, barring information, channel information, and value tag.

Proposal 3. On-demand SI delivery is provided by random access procedure as a baseline.

Proposal 4. Random access procedure should be optimized for lightweight on-demand SI delivery.
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