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1   Introduction
In RAN2#AH meeting, agreements were achieved on the scheduling information of OSI.
Agreements related to SI provided by broadcast

3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.
FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.
4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.
Agreements

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
In this document, we discuss the possible change of the system information, including content change and OSI delivery method change. And potential proposals are present.
2   Discussion
2.2   SI Content Change
In LTE, the change of system information content only occurs at specific radio frames in one modification period. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. When the network decides to change the content of some system information, it will firstly notify the UEs about this change by including the systemInfoModification in paging throughout a modification period. In the next modification period, the network transmits the updated system information. For the UE, it acquires the new system information immediately from the start of the next modification period upon receiving the paging. The modification period scheme can reserve enough time to ensure that all UEs will be notified of the change of SI content and acquire the latest SI. 
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Fig 1: Change of system Information in LTE

In NR, we can take the modification period mechanism as baseline in case of the change of NR SI content. Modification period configuration can be provided in minimum SI.
Proposal 1: The NR should take the modification period in LTE as baseline if the content of SI changes.
Proposal 2: Modification period configuration is broadcasted in MSI.

Currently, in LTE, there is only one common value tag systemInfoValueTag in SIB for all SI messages. If one of the SI messages changes, the common value tag changes. And the paging including the systemInfoModification will be triggered to all the UEs camping on the cell. However, the UE is not aware of the detailed SIB which has been  changed based on the current notification scheme of SI change. As a result, the UE has to delete any stored system information and re-acquire all the SI messages regardless of whether the UE is interested in the changed SIB. Current SI change scheme in LTE will bring unnecessary re-acquisition of SI and have negative impact on UE power consumption. 
In NR, according to the agreements in RAN2#AH meeting, the validity information, e.g., possible value tag, is part of the scheduling information to indicate the content change of the related OSI. There is no clear agreement on whether the value tag is associated with one other SIB, one set of other SIBs or all OSIs. It is preferable that the value tag will be SIB specific or at least SIB set specific.
In order to overcome the issues on the paging message for SI change in LTE, it is desirable that paging in NR can indicate the detailed indication information, e.g., SIB type or SIB set. Consequently, when the UE receives the paging message including detailed indication, it can decide to receive the updated SIB(s) or immediately go to sleep based on whether the UE is interested in the updated SIB(s). It is worth noting that the SIB type can also be MIB/SIB1 referring to detailed definition of MSI.
In addition, to further inform the UE of the change of the SI, it is beneficial to include the related value tag of the changed SI in the paging. Upon reception of the paging, the UE can check the stored value tag with the new one if the UE is interested in the updated SIB(s). If the two value tags are identical, the UE can also go to sleep without re-acquiring the updated SIB(s).

Proposal 3: If the content of SI changes, paging will be initiated including the changed SIB(s) type and possible value tag.
Other SI delivery method change
In NR, it was agreed that there will be an indicator in scheduling information on whether the concerned SIB is periodically broadcasted or provided on demand. It is desirable that the indicator will be a bitmap [1]. Within the bitmap, the bit at the position is used to indicate the delivery method of the corresponding OSI. It is possible that the changes of the bitmap will be more frequent than the change of the OSI content. If any change of the bitmap causes paging, there will be massive unnecessary signalling overhead. And UEs will also be waked up to receive the paging but find it is not interested of the information, which brings additional power consumption on UE.

Based on the aforesaid analysis, it is anticipated the change of the bitmap should not cause paging. Therefore, the UE is not required to update the bitmap all the time. Conversely, it is beneficial for the UE only to update the bitmap before initiating the related OSI request.
Proposal 4: The change of bitmap which indicates the delivery method of OSI will not cause paging.

Proposal 5: The UE is required to check the latest bitmap before initiating the OSI request.

Based on the network flexible implementation, it is reasonable that the delivery method of OSI can be timely changed at any time. That is, the bitmap can be changed in accordance with the current delivery method of OSI in a new scheduling period within one modification. 
Proposal 5: The bitmap should be changed at nearest broadcasting period as soon as possible if the related delivery method changes.
For the UE, after sending the OSI request, it will not wait to check whether the bitmap changes. To help the UE acquire the requested OSI as soon as possible, it is desirable that the network can deliver the requested OSI in the nearest SI window no matter whether the bitmap changes. 
Proposal 6: To deliver the requested other SI earlier, it is considered to deliver the requested other SI from the nearest occasion if broadcasted even if the bitmap is not changed.
As a small summary of the aforesaid discussion, the figure 2 below shows general illustration of the above solutions.
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Fig 2: the procedure of bitmap changes and SI acquisition for UE
3   Conclusion
In this paper, we discuss the potential changes of NR system information including both content change and other SI delivery bitmap change. We have the following proposals:
Proposal 1: The NR should take the modification period in LTE as baseline if the content of SI changes.
Proposal 2: Modification period configuration is broadcasted in MSI.

Proposal 3: If the content of SI changes, paging will be initiated including the changed SIB(s) type and possible value tag.
Proposal 4: The change of bitmap which indicates the delivery method of OSI will not cause paging.

Proposal 5: The UE is required to check the latest bitmap before initiating the OSI request.

Proposal 5: The bitmap should be changed at nearest broadcasting period as soon as possible if the related delivery method changes.
Proposal 6: To deliver the requested other SI earlier, it is considered to deliver the requested other SI from the nearest occasion if broadcasted even if the bitmap is not changed
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