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1 Introduction

In NR system, some enhancements have been introduced compared with LTE. As captured in current TS 38.300:
System Information (SI) is divided into Minimum SI and Other SI. Minimum SI is periodically broadcast and comprises basic information required for initial access and information for acquiring any other SI broadcast periodically or provisioned on-demand, i.e. scheduling information. The Other SI encompasses everything not broadcast in the Minimum SI and may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE
Therefore, in this contribution, we discuss the system information modification for Minimums SI and Other SI respectively, and provide our proposals correspondingly.
2 Discussion

In legacy LTE, when the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information as indicated in Figure 1.
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Figure 1. Change of System Information

In NR, both Minimum SI and Other SI could follow the same principle as LTE, which is that the modification notification will be sent through modification period n, while the new system information will be updated in modification period n+1, because both types of SI require the UE who are interested in the information getting the notification before the system information really changes. 

Proposal 1: It’s proposed to reuse LTE modification period to notify and change the system information in LTE.

In LTE, the change of system information will be indicated through Paging message and SIB1. When UE in RRC_IDLE or RRC_CONNECTED receives the systemInfoModification in Paging message, the UE will understand that the stored system information is not valid, and will update all system information accordingly; when UE receives the systemInfoValueTag contained in SIB1, e.g. from out of coverage, the UE will also update all system information if the value is different from the stored value. 
And in the enhancements for specific features, e.g. eMTC and NB-IoT, the SI message specific valuetag has been introduced in SIB1. With this information, UE can exactly understand which SI message is invalid after getting SIB1, and the power consumption for receiving the system information could be saved.

However, the UE cannot know exactly which system information is changed, and whether the UE is interested in the system information or not before obtaining the MIB/SIB1.
Observation 1: In LTE, UE cannot know exactly which system information is changed before reading MIB/SIB1.
And in NR, the system information will be divided roughly in two types: one is Minimum SI which is required by all the UE; while the other is Other SI which is only interested by some UEs,

For the minimum system information, it will include initial access and scheduling information for Other SI as mentioned by TS 38.300. Based on the experience in LTE, the initial access and scheduling information is normally quite static in one cell, and also the scheduling information for Other SI may always be presented in Minimum system information as mentioned in previous discussion, reserving too many bits in Paging message to indicate which SI is changed may not be so efficient. Furthermore, since the minimum system information is interested by all the UE in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED in the cell, therefore, it’s unnecessary to identify from UE perspective which SI message is interested. Based on the above consideration, 
Proposal 2: It’s proposed to support one indication in Paging message to indicate the change of Minimum SI.
For Other SI message, since they are interested by specific UEs, it’s better to differentiate the system information change for different Other SI message. When there is SI message specific indication added in Paging message, the UE who is not interested in the SI message could skip the Paging and won’t read any system information at all. Therefore, the UE power consumption could be saved.
Proposal 3: It’s proposed to support SI message specific indication in Paging message to indicate the change of the corresponding Other SI.

In current LTE system as mentioned before, the modification of system information is indicated by Paging message. In addition to the Paging message, UE may also use systemInfoValueTag in SIB1 to check whether there is any change for system information.
Considering the system information modification for stored system information, since when the UE access to the corresponding cell (including initial camping and handover), it has already got the system information including both Minimum SI and interested Other SI, either from the serving cell or from the stored information received before. When the indication in Paging message shows that Minimum SI or Other SI requires update, and which one requires update, the UE should follow the indication in paging message and re-acquire the system information if needed.
Proposal 4: For UE having stored system information, it should follow the indication in paging message to update the system information if needed.
3 Conclusions:

In this contribution, we the system information modification for Minimums SI and Other SI respectively, and provide our proposals as follows:
Proposal 1: It’s proposed to reuse LTE modification period to notify and change the system information in LTE.
Proposal 2: It’s proposed to support one indication in Paging message to indicate the change of Minimum SI.
Proposal 3: It’s proposed to support SI message specific indication in Paging message to indicate the change of the corresponding Other SI.

Proposal 4: For UE having stored system information, it should follow the indication in paging message to update the system information if needed.
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