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Introduction
In RAN2#101, RAN2 agreed that the notification of the SI update can be provided through paging in Idle mode and RRC Connected:
Agreements for SI modification
2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.
2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.
2.1.2b: RRC_CONNECTED UE monitors for SI update notification in any paging occasion (if the UE is provided with common search space to monitor paging in connected)
2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 
2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)
2.1.4b: SI update indication included in DCI is supported
FFS Detail content of the SI update indication within paging message and DCI.
2.2.1: For NR, adopt LTE principle;  UE acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging UE acquires SI at next modification period boundary.  
FFS If any different handling is required for AC related parameters.
2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).

In this contribution, the detailed contents of the SI update indication within paging message and DCI are discussed.
Discussion
In the last meeting, it was agreed that the NR adopts the LTE principle of SI update notification where UE is indicated with PWS indications and/or SI update indication in the paging. 
For PWS indications (which comprise a separate ETWS indication and CMAS indication), the UE will acquire the PWS SI immediately after acquiring the SI scheduling info of the PWS SI in SIB1. Like in LTE, explicit indication should be signalled in the paging notification as per the agreement. As on whether there is a need of a separate indication: one for ETWS and another for CMAS indication, we think there is a need for separate indication since UE may support either one or the other. Having one indication means that the UE has to acquire the SIB1 to know which one is sent and thus consumes UE power unnecessarily. This seems to be already the assumption in the SI procedure text proposal.
For SI update indication, the UE will acquire the SI at the next modification period boundary. Other than the PWS SIBs, the remaining SIBs in Rel-15 that can use the SI update indication are SIB1, cell reselection SIBs (consists of SIBs related to the equivalent of SIB3/4/5 in LTE and inter-RAT cell reselection to EUTRA SIB) and UTC and GNSS SIB. 
For UTC and GNSS SIB, SI update indication is not used since the SIB keeps changing because of the UTC time change, as in LTE.

Observation#1: SI Update Indication is not used for UTC and GNSS SIB.

Proposal#1: SI update indication is not used for change of UTC and GNSS SIB, as in LTE.

Cell Reselection SIBs can be cell specific or area specific (e.g. depending on whether neighbour cell list needs to be included due to the need of setting Qoffset etc.). Even if it is area specific, several configurations may be used within the area.  For example, Cell A in Area ID ‘P’ has cell reselection configuration #k, Cell B in Area ID ‘P’ has cell reselection configuration #h, Cell C in Area ID ‘P’ has cell reselection configuration #k. If UE is in Cell B before and then camps on Cell C currently then the UE can continue to store the SIB, containing configuration #h, provided from Cell B. If Cell C cell reselection configuration is changed from #k to #h, the UE does not have to read the cell reselection SIB in Cell C when notified of the cell reselection SIB change.  In order to enable this, the value tag of the cell reselection SIB needs to be informed to the UE in the notification. Otherwise, the UE has to read SIB1 at least to know the value tag.

Observation#2: In order for the UE avoid acquiring a SI/SIB update for which UE may have stored version, SIB value tag needs to be known to the UE in order to decide whether to read SI/SIB change when being notified.
To fulfil Observation#2, the UE can be informed of SI/SIB that is changed and the value tag during SI update via either:
· Reading of SIB1 every time a notification is received
· Include the value tag of the updated SIB in the notification
RAN2 has agreed that SI change notification can be provided either in paging message or in paging DCI: 
2.1.4a: SI update indication included in paging message is supported (can be revisited if the DCI design allows the SI update indication and scheduling of a paging message in parallel)
2.1.4b: SI update indication included in DCI is supported
This is aligned to the RAN1 agreement that DCI can be used for notify SI change as follow:
Agreement: 
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.
Agreement:
· NR supports a 1-bit in paging DCI to indicate whether the short message only or scheduling information only is carried in the Paging DCI
The short message in the paging DCI can be used to carry the indication of SI change as per the agreement.  However it may seem quite challenging to include also the value tag(s) of the updated SIB(s) in the short message. Hence it is proposed that:
Proposal#2: 
If DCI is used without paging message for SI change indication, the UE acquires SIB1 to find out the value tag(s) of the updated SIB(s).
If paging message is used for the SI change notification, the value tag(s) of the updated SIB(s) are included in the paging message, in addition to the SI Modification Indication.
In LTE, the SI modification indication can also be used for the change in SIB1, since UE will acquire SIB1 before acquiring the SI for the systemInfoValueTag. If systemInfoValueTag is the same, the UE does not acquire other SI. Otherwise, it acquires the other SI.   However, in NR, it is possible to skip the reading of SIB1 altogether for SI modification if the notification provides the SIB value tag of the SIB that is modified and there is no change in SIB1 other than the value tag change of the modified SIB. In order to allow that, change of SIB1 other than value tags needs to be indicated separately. By having this indication, the UE can skip acquiring the SIB1 when SI update occurs.

Observation#3: In order to allow UE to avoid acquiring SIB1 for SI change with no other change in SIB1, a separate SIB1 change indication is needed in the case the notification is received via paging message

In order to fulfil Observation#3, it is proposed:

Proposal#3: If paging message is used for the notification of the SIB change with value tag of the updated SIB, a separate indication (from the SI Modification Indication) is used as a separate bit to indicate change of the SIB1 contents other than value tags.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Observation#1: SI Update Indication is not used for UTC and GNSS SIB.
Proposal#1: SI update indication is not used for change of UTC and GNSS SIB, as in LTE.

Observation#2: In order for the UE avoid acquiring a SI/SIB update for which UE may have stored version, SIB value tag needs to be known to the UE in order to decide whether to read SI/SIB change when being notified.
Proposal#2: 
If DCI is used without paging message for SI change indication, the UE acquires SIB1 to find out the value tag(s) of the updated SIB(s).
If paging message is used for the SI change notification, the value tag(s) of the updated SIB(s) are included in the paging message, in addition to the SI Modification Indication.
Observation#3: In order to allow UE to avoid acquiring SIB1 for SI change with no other change in SIB1, a separate SIB1 change indication is needed in the case the notification is received via paging message. 
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