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1 Introduction

At the RAN2 January Adhoc, the following agreements were made[1]: 

Agreements

1: Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

3: Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.

4: Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.

Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

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.

Furthermore, at the June RAN2 Ad Hoc Meeting, the following agreement was made[2]:

Agreements

1
RAN2 will indicate to RAN1 that no value tag/area related info will be included in MIB
Finally, at RAN2#99, the following agreements were made [3]:

Agreements

1
For NR, different NR system information blocks are defined for ETWS primary notification, ETWS secondary notification and CMAS notification.

2
Paging is used to inform UEs about ETWS indication and CMAS indication. UE monitors ETWS/CMAS indication in its own paging occasion for RRC_IDLE and RRC_INACTIVE. UE monitors ETWS/CMAS indication in any paging occasion for RRC Connected.

3
Paging indicating ETWS/CMAS notification triggers acquisition of system information (without delaying until the next modification period)

In this contribution, the topic of SI modification procedure for NR is discussed.
2 SI Modification for NR
A LTE UE determines that a change in system information has occurred based on systemInfoValueTag transmitted in SIB1, or based on systemInfoModification flag in a paging message.  The paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change.  The systemInfoValueTag is used by UEs to verify if previously stored SI messages are still valid (e.g. upon return from out of coverage).  Our companion contribution discusses the case of stored system information in more detail [4].
Similar to LTE, a method to inform the UE that a change in system information has occurred would be necessary to avoid the impacts of periodic acquisition of minimum SI.  We think such method should be applicable in all states of NR.
Proposal 1 The paging message in NR can notify UEs in RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED about a change in system information.

It has been agreed that  value tag per SIB will be used for NR. This is more energy efficient than the baseline LTE (single systemInfoValueTag approach used prior to eMTC and NB-IoT enhancements) since it avoids the need for the UE to re-acquire all system information upon a change in systemInfoValueTag.  A further approach which could be envisioned for NR would be to indicate in the paging message which specific SI message, SIB, or group of SIBs have changed.  This decreases the overall reception overhead and power consumption for UEs in RRC_IDLE and RRC_INACTIVE, since these UEs do not have to read minimum SI, especially when they are not interested in the particular SIB or SI message that has changed.  In addition to indicating the SI which has changed, the value tag and area ID can also be included in the paging message so that a UE knows whether it already has a stored version of the system information.  Although the size of a paging message used to indicate system information change will increase, such paging messages are sent less often than paging message for DL data.  In addition, they will be sent only in the cell(s) for which the system information has changed.  If paging overhead does become a concern, SI change indication could be limited only to certain services since it is already needed for ETWS and CMAS.   
Proposal 2 In NR, the paging message can indicate modification of a particular SIB or SI-message. 
Proposal 3 In NR, the paging message can contain the value tag and area ID of the changed SI.

LTE uses the concept of a modification period.  Namely, change of system information only occurs at specific radio frames corresponding to system information boundaries.  System information can be transmitted a number of times with the same content within a modification period, and the modification period itself is defined in the system information.  This concept ensures that when a cell changes system information, all UEs start to use the new system information at the same time, regardless of the DRX cycle of the UEs in IDLE mode. For NR, the concept of modification period should therefore be re-used for the same reasons.  Such concept should apply to all SI which is not emergency services (e.g. ETWS/CMAS) information.  For such information, it was agreed at RAN2#99 that the SI can be acquired by the UE upon paging, without waiting for the next modification period.   

Proposal 4 The concept of modification period in LTE is reused in NR.

Paging notification and modification period are concepts that were present in LTE and can easily be used as a baseline in NR.  The procedure for on-demand SI modification needs to be further discussed since on-demand SI is new to NR.
A UE can be notified of the change of on-demand SI in the same way as any other SI for NR (i.e. through a paging message).  In the case an on-demand SI changes, it is possible that this may trigger a large number of SI requests by many UEs at the same time.  One way to avoid such flood of SI requests would be for the network to always broadcast any on-demand SI when it is being changed.  This also avoids UEs reading minimum SI to determine whether to request the SI or not.  

Proposal 5 Upon receiving a paging message indicating a change in SI, the UE acquires the SI in the next modification period (regardless of on-demand or broadcast SI).

As discussed in our companion contribution [5], an indication  is needed for signalling that an SI is currently being broadcast.  Following SI modification of an on-demand SI, this indication would be always set to allow other UEs (e.g. those returning from out of coverage) to receive the SI without request.  Since such change in the indication does not consist of a change in the nature or information in the SI itself, it should not be viewed as a change in version of the specific SI.  The NW should be able to change such an indication frequently, without the need to trigger a paging procedure to any UEs which are currently in DRX.
Proposal 6 A change in the indication of whether an SI is currently being broadcast does not trigger SI modification (paging) or change in value tag.

3 Conclusion
In this contribution, the following conclusions were made related to SI modification procedure for NR:
Proposal 7 The paging message in NR can notify UEs in RRC_IDLE, RRC_INACTIVE, and RRC_CONNECTED about a change in system information.

Proposal 8 In NR, the paging message can indicate modification of a particular SIB or SI-message. 

Proposal 9 In NR, the paging message can contain the value tag and area ID of the changed SI.

Proposal 10 The concept of modification period in LTE is reused in NR.

Proposal 11 Upon receiving a paging message indicating a change in SI, the UE acquires the SI in the next modification period (regardless of on-demand or broadcast SI).

Proposal 12 A change in the indication of whether an SI is currently being broadcast does not trigger SI modification or change in value tag.
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