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Discussion and decision
1 Introduction

This contribution proposes the details for the mechanism to be defined for indicating changes of NB-IoT system information taking into consideration previous RAN2 agreements [1].
2 Discussion

LTE defined the concept of BCCH modification period for the UE to know when changes of SIBs can occur which are subject to BCCH modification period. In NB-IoT network it is not foreseen to change the content of SIBss frequently, however knowing the boundaries in which the network might change the content of a SIB could be still very beneficial; mainly for those UEs that might require combining large number of copies of the same SI message in order to decode it successfully (e.g. when the UE is in deep enhanced coverage level conditions). Therefore the usage of the BCCH modification period would avoid wasting energy so that UE does not need to try to combine copies of an SI message that might have different content. On other hand, RAN1 input would be needed, for RAN2 to decide on whether legacy BCCH modification period range is applicable for NB-IoT or requires any change.
Proposal 1. To continue using the concept of BCCH modification period for NB-IoT, same as in legacy LTE but leaving FFS whether the range of BCCH modification period needs to be extended until RAN1 provides further inputs.
2.1 SI change indication through system information
RAN2 already agreed that "the SystemInformationValueTag will be placed in the MIB to enable fast detection of system information change; the system information validity time will be extended. Exact value FFS but might be in the order of 24h" [1]. In addition, it was also agreed for eMTC WI that the validity time is extended to 24h and the 5-bits length of SystemInformationValueTag is still maintained. Therefore, considering the common use cases, we propose to also apply these agreements for NB-IoT to close the related FFS and open aspect. However, referring to the agreements made for eMTC the only minor difference we propose for NB-IoT is that only an SI validity time of 24h is assumed aiming to reduce the signaling overhead due to SI, as well as, the frequency with which the UE requires to acquire them.
Proposal 2. The SystemInformationValueTag defined in MIB is defined with the same name and value as in legacy LTE, i.e. systemInfoValueTag defined as an INTEGER (0..31).
Proposal 3. The SI validity time is extended to 24h.
The motivation to move the SI value tag to MIB was to enable the faster detection of system information change for the UE and to avoid having to also decode SIB1 if no SIB has changed. This change adds the immediate advantage that SI value tag could also be used to indicate changes of SIB1. It would be different than legacy LTE behaviour, but it would allow the UE to re-use SIB scheduling information carried in SIB1 for longer times, e.g. for times longer than the BCCH modification period, when SI value tag is not changed.
Proposal 4. The systemInfoValueTag, defined in MIB, works in same way as in legacy LTE but also indicates the changes of SIB1.

During eMTC discussion, it was also agreed to define a new indication for the UE to know which actual SI message changes at a given time. The ASN.1 structure of scheduling information in SIB1 as specified for eMTC is shown below, keeping in mind that stage-3 details might still be updated during the ASN.1 review AdHoc meeting:
SchedulingInfoList-v13xy ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-v13xy
SchedulingInfo-v13xy ::=
SEQUENCE {

systemInfoSIValueTag

INTEGER (0..3)







OPTIONAL
-- Need OR
}

The same type of information would also be helpful for NB-IoT UEs in which reducing power consumption is one of the main driving factors.
Proposal 5. To define an indication in SIB1 to know which SI message changes at any given time (similar to eMTC) i.e. a short SI value tag, e.g systemInfoSIValueTag as INTEGER (0..3), per SI message within SystemInformationBlockType1.
2.2 SI indication of critical changes through paging
Similar aspects of the agreements captured in eDRX with systemInfoModification-eDRX during RAN2#92 meeting could also be helpful for NB-IoT aiming to reduce UE power consumption. The main motivation is for the NB-IoT UE to avoid having to acquire SIB while in idle if it is not strictly required and also for the NB-IoT network not to broadcast SI modification indication as frequently for any given change. Therefore, the UE would only require to get the updated SIB just before having to establish the RRC connection unless any critical SI needs to be updated, e.g. paging related configuration or key physical configuration of the common channels or cell barring information, in which case SI modification indication would still be used. 
Proposal 6. The network only sends systemInfoCriticalModification indication through paging message for changes of certain system information that is considered as critical for UEs in idle mode (e.g. related to paging configuration or cell barring). In addition, the UE needs to also read the systemInfoValueTag just before establishing a RRC connection to guarantee that it uses the latest SI.
3 Conclusion

This contributions proposes the following:
Proposal 1.
To continue using the concept of BCCH modification period for NB-IoT, same as in legacy LTE but leaving FFS whether the range of BCCH modification period needs to be extended until RAN1 provides further inputs.
Proposal 2.
The SystemInformationValueTag defined in MIB is defined with the same name and value as in legacy LTE, i.e. systemInfoValueTag defined as an INTEGER (0..31).
Proposal 3.
The SI validity time is extended to 24h.
Proposal 4.
The systemInfoValueTag, defined in MIB, works in same way as in legacy LTE but also indicates the changes of SIB1.
Proposal 5.
To define an indication in SIB1 to know which SI message changes at any given time (similar to eMTC) i.e. a short SI value tag, e.g systemInfoSIValueTag as INTEGER (0..3), per SI message within SystemInformationBlockType1.
Proposal 6.
The network only sends systemInfoCriticalModification indication through paging message for changes of certain system information that is considered as critical for UEs in idle mode (e.g. related to paging configuration or cell barring). In addition, the UE needs to also read the systemInfoValueTag just before establishing a RRC connection to guarantee that it uses the latest SI.
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