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1 Introduction

RAN2 has discussed the basic procedure for system information transmission. However the system information modification and notification procedure is not discussed yet.
In the contribution, we discuss the system information modification and notification procedure in NR.
2 Discussion
2.1 System information modification and notification in LTE 

In 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, the network transmits the updated system information in the next modification period. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change.
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Figure 1: Change of system Information in LTE
2.2 System information modification and notification in NR

2.2.1 Modification period
To avoid the frequent change of system information and to save UE power consumption, the concept of modification period to notify and to change the system information in LTE can be reused in NR. After the network changes (some of the) system information, it first notifies the UEs about this change, then the network transmits the updated system information in the next modification period.
Proposal 1: The concept of modification period in LTE can be reused in NR.
2.2.2 MSI modification and notification
In LTE, the change of MIB and SIB1 is detected by the acquisition of the corresponding message after receiving system information update indication.
In NR, the scheduling information for OSI should be included in MSI irrespective of whether OSI is periodically broadcasted or provided on demand. UE checks the scheduling information of the other SI in the MSI to detect whether a specific SIB is being broadcasted or not. 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. 
Based on the above agreements and the discussion in the meetings, a UE can monitor the SI window of the requested SIB in one or more SI periods of that SIB to acquire the requested SIB without re-reading the MSI after it sends a SI request. So the network can broadcast the requested SI after it decides that the requested SIB needs to be broadcasted regardless of whether or not the modification period is used. To make other UEs know the SIB is broadcasting the network should change the SIB broadcasting indicator.  When the SIB broadcast indicator is changed? 
There are two solutions, one solution is at the boundary of the modification period (as is in LTE), and another solution is to allow also changes inside the modification period. If the indicator is changed at the boundary of the next MP, other UEs who want the same SIB and don’t know it will be broadcasted will send more SI request, which is unnecessary. So it’s better to change the SIB broadcasting indicator when it is broadcasted. Since the network does not need to inform UEs about the change of the SFN in MIB in LTE, the mechanism similar to SFN change can be used for the broadcast indicator change, it is not necessary to inform UEs about the change of broadcast indicator in MSI, as shown in Figure 2.
Proposal 2: Network can update the OSI broadcast indicator inside the modification period. If just the OSI broadcast indicator in MSI is updated, it is not necessary to inform UEs about this change.
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Figure 2:  MSI update without informing UEs due to just the change of the broadcast indicator 
But if the network changes the other contents in the MSI, the mechanism similar to LTE is used to inform UEs about the system information change.

Proposal 3: If the network changes the other contents other than the broadcast indicator in the RMSI, the mechanism similar to LTE is used to inform UEs about the system information change.
2.2.3 SI message modification and notification

In LTE, there are two mechanisms that are available for SI change: valueTag and paging.
SIB1 includes a value tag, systemInfoValueTag, which indicates whether or not a change has occurred in the SI messages. The value tag is common for all SIBs other than MIB, SIB1, SIB10, SIB11 and SIB12. The Paging message is used to inform UEs about a system information change, but it doesn’t indicate which system information will change.
For eMTC, there is a common value tag (i.e. systemInfoValueTag) and there are also SI message specific value tags (i.e. systemInfoValueTagSI) in SIB1; For NB-IOT, a common value tag is introduced in MIB and SI message specific value tags in SIB1 to reduce UE power consumption. 
In NR, the valueTag mechanism can be used for other SIs. From UE power consumption perspective, it is not desirable to acquire all the SIBs after receiving system information update indication, UE power consumption can be minimized if the UE reacquires only the SIBs which are updated. So the mechanism of a common value tag and SI message specific value tags similar to eMTC and NB-IoT can be used. Network need only change the corresponding valueTags when certain SIBs/SI messages change. Moreover, paging message can also indicate which SIB or set of SIBs are updated.
Proposal 4: To indicate whether or not a change has occurred in SI, a common value tag and other SI message specific value tags similar to eMTC and NB-IoT can be used. Paging message can also indicate which SIB or set of SIBs are updated.
3 Conclusion

Based on the above analysis, RAN2 is requested to discuss the following proposals:
Proposal 1: The concept of modification period in LTE is reused in NR.
Proposal 2: If just the OSI broadcast indicator in MSI is updated, it is not necessary to inform UEs about this change.
Proposal 3: If the MSI fields other than the OSI broadcast indicators are updated, the network should inform UEs
Proposal 4: To indicate whether or not a change has occurred in SI, a common value tag and other SI message specific value tags similar to eMTC and NB-IoT can be used. Paging message can also indicate which SIB or set of SIBs are updated.
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