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1 Introduction

In RAN2#94 meeting, some contributions about the system information design for standalone NR have been submitted, and most contributions considered that at least part of the system information in NR should be provided based on UE request. And after the meeting, one email discussion was left to discuss the issue [1].
In this contribution, we also discuss the issues for system information design and provide our views.

2 Discussion

In the email discussion, the issues of existing LTE system information transmission are summarized by rapporteur and companies, and the most essential ones for system information design are listed as follows:

· It’s unnecessary to periodically broadcast system information when all UEs have already obtained it;

· It’s inefficient to periodically broadcast certain system information which is feature specific or UE capability specific;

· It’s not needed to update the system information which is kept the same in a large area.
However, for supporting UE initial access, companies have the common understanding that there is some information which is inevitable to transmit as usual by eNB. And this part is regarded as Primary System Information (Primary SI), and other part is regarded as On-Demand System Information.
2.1 Discussion on Primary System Information
As is mentioned in the email discussion, the intention of periodically transmitting the Primary SI is to meet the requirements on system accessibility, therefore, the information which is related closely to the system access should be provided via Primary SI.
Currently in LTE, the information in MIB, SIB1 and SIB2 is relevant to the system access. Thereinto, 

· MIB provides the most important information including SFN (System Frame Number), DL Bandwidth, Phich-Config etc.
· SIB1 provides the cell camp related information including PLMN list, TAC, Cell ID, CellBarred, IntraFrequencyReselection, CellSelectionInfo, P-MAX, freqBandIndicator, tdd-Config, systemInfoValueTag, etc.
· SIB2 provides the initial cell access related information including ac-BarringInfo, radioResourceConfigCommon, freqInfo, timeAlignmentTimerCommon, ue-TimersAndConstants, etc.
Since most information mentioned above is related to UE cell camping and access, it’s very difficult for UE to proceed to contact to the network and transmit/receive the data unless the information is provided. Therefore,

Proposal 1: The information which is related to cell camping and access of all UEs (currently be part of LTE MIB/SIB1/SIB2) should be broadcasted in Primary SI.
2.2 Discussion on On-Demand System Information
2.2.1 Information Requiring Transmitting On-Demand
Besides the system information mentioned above, others need to be transmitted on-demand. Based on existing LTE system information, there are several groups as follows:
· Cell Reselection Information, the related information is provided by SIB3, SIB4, SIB5, SIB6, SIB7 and SIB8, which cover the cell reselection for intra-frequency, inter-frequency and inter-RAT cases;

· Emergency related Information including the information about ETWS and CMAS which is provided by SIB 10, SIB11 and SIB12;

· Service related Information covering eMBMS, SC-PTM, Positioning and D2D, the related information is provided by SIB13, SIB15, SIB16, SIB18, SIB19 and SIB20;

· Network related Information covering EAB, HeNB and LTE&WiFi, the related information is provided by SIB9, SIB14 and SIB17;

· UE capability related Information covering some enhancements which requiring new UE capabilities, e.g. ACDC and CIoT.

Based on the email discussion, all those information need to transmit on-demand since not all UEs requires those information, and some UEs may work well without those system information.

Proposal 2: The system information related to cell reselection, emergency case, service configurations, network parameters and UE capabilities could be sent in on-demand mode.

2.2.2 UE Request Triggered & Network Triggered
For the information mentioned above, some of them could be triggered by UE via request, and some of them could be triggered by network based on implementation. The difference is which end will trigger the function/service. For example, for emergency case, the corresponding information will be provided by the network in very limited time; therefore, the system information should be triggered and broadcast by network. And for service related information, maybe the UE will trigger the request for the corresponding information when it would like to initialize the service. Therefore,
Proposal 3: Both UE Request Triggered and network triggered way for on-demand system information would be supported.

However, based on previous discussion in email, there are some concerns relevant to UE Request Triggered mechanism. 
· On-demand SI delivery will increase the number of uplink access and can cause uplink congestion when essential SI changes or when many UEs enter the same cell.

· On-demand SI delivery may delay acquisition of updated system information so that could cause mismatched configuration between the network and the UE.

· The uplink message requesting SI delivery may need to include some UE capability information. Thus, the size of the initial uplink message would increase whenever NR introduces a new feature introducing a new SIB.
· On-demand SI delivery will increase UE batter consumption when UE frequently changes a cell.
In our understanding, the most significant concern here is that on-demand SI delivery will increase the number of uplink access and delay the acquisition of new system information. Therefore, the design of on-demand SI delivery mechanism should try to minimize the signaling overhead as well as the steps for system acquisition. In email discussion, two general directions for the SI delivery mechanism are provided:

· Request the on-demand SI via RRC;

· Request the on-demand SI via physical layer mechanism.

Considering the requirements to minimize the signaling overhead as well as the steps for system acquisition for both initializing and updating, 

Proposal 4: It’s proposed to request the UE triggered on-demand SI via physical layer mechanism.
Currently, the system information is transmitted in broadcast way, and UE could know which system information is supported via SIB1 scheduling information. If on-demand SI is provided based on UE request, the UE needs to know which information is supported by on-demand SI transmission.
Proposal 5: It’s proposed to broadcast the on-demand SI supporting state via Primary SI.
2.2.3 System Information in Neighbouring Cells
As mentioned in the email discussion, part of system information could be kept the same in several neighboring cells. With considering this, it’s unnecessary for the idle UE to update the system information when it changes the cell. For example, maybe most network configurations for cell camping (e.g. Bandwidth, PLMN, TAC etc.) could be kept the same, in this case, those parts of system information could not be updated when UE reselects another cell.
Proposal 6: It’s proposed for the eNB to indicate which system information in Primary SI requires updating after the UE reselects the neighboring cell.

On the other hand, in case the UE reselects to another cell which cannot support the functions required by the UE, it’s better to send at least the capabilities of neighboring cells to the UE. Based on this information, the UE could try to reselect those cells which are more suitable for camping based on the capabilities of its own. For example, if the UE supports dual connectivity, it could take the neighboring cells that support dual connectivity as the first priorities for reselection.

Proposal 7: It’s proposed for the eNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

For connected UE who can initialize specific capabilities, services or network functions, it’s better to handover to the UE to corresponding cells supporting the specific capabilities, services or functions, therefore, all the system information of handover target cell required by the UE could be sent via source cell.
Proposal 8: It’s proposed for the Source eNB to send the on-demand SI of neighboring cell via dedicated signaling based on UE requests.

3 Conclusions:

In this contribution, we discuss the general issues for NR system information design and following proposals are provided:
Proposal 1: The information which is related to cell camping and access of all UEs (currently be part of LTE MIB/SIB1/SIB2) should be broadcasted in Primary SI.
Proposal 2: The system information related to cell reselection, emergency case, service configurations, network parameters and UE capabilities could be sent in on-demand mode.

Proposal 3: Both UE Request Triggered and network triggered way for on-demand system information would be supported.

Proposal 4: It’s proposed to request the UE triggered on-demand SI via physical layer mechanism.
Proposal 5: It’s proposed to broadcast the on-demand SI supporting state via Primary SI.
Proposal 6: It’s proposed for the eNB to indicate which system information in Primary SI requires updating after the UE reselects the neighboring cell.

Proposal 7: It’s proposed for the eNB to indicate at least the capabilities of neighboring cells via source cell for UE reselection.

Proposal 8: It’s proposed for the Source eNB to send the on-demand SI of neighboring cell via dedicated signaling based on UE requests.
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