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Introduction

This document discusses how to handle change of the Master Information Block except change of system frame number in the Master Information Block.

Discussion
A paging message can be used to inform UEs about a system information change that will happen at the next modification period. According to section 5.3.2.3 in 36.331, if the systemInfoModification is included in a paging message, UE shall re-acquire the required system information including MIB. 

MIB(Master Information Block) contains system bandwidth, PHICH configuration and system frame number. Among then, the system frame number is always changing. Obviously, we don’t need to inform UEs about change of the system frame number in MIB. 
Therefore, we propose to clarify that the Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change other than change of system frame number in the MasterInformationBlock. 
Proposal 1: We propose to clarify that the Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change other than change of system frame number in the MasterInformationBlock in section 5.2.1.3.
According to section 5.2.1.3, a value tag in SIB1 is NOT used to inform UEs about change of MIB. One thing that we would like to clarify here is whether a value tag in SIB1 can be also used to indicate change of MIB, other than change of system frame number in MIB.
If MIB changes system bandwidth or PHICH configuration in it, UE that does not know such change in MIB may fail to receive a downlink channel, even SIB1 on DL SCH because UE does not re-acquire MIB. Since UE may fail to receive SIB1 on DL SCH after such change, it seems unnecessary that a value tag in SIB1 covers such change in MIB.
However, if such change in MIB is incrementally additional, UEs may be able to receive SIB1 and then acquire a value tag. If it is the case, it could be beneficial that a value tag in SIB1 covers such change of MIB. But, even if it is the case, we would have only a minor benefit because UEs can know change of MIB by receiving a paging message in the previous modification period. 
Thus, we propose not to change handling of a value tag in the current RRC spec relating to change of MIB. Alternatively, handling of a value tag for change of MIB could be an operator’s choice. Either way, we don’t have any impact on UE behaviour specified in 36.331.
Proposal 2: Regarding change of the MasterInformationBlock, we propose not to change handling of a value tag specified in the current 36.331.

Conclusion

In conclusion, we propose the following points and text proposal shown below.

1.  We propose to clarify that the Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change other than change of system frame number in the MasterInformationBlock in section 5.2.1.3.
2.  Regarding change of the MasterInformationBlock, we propose not to change handling of a value tag specified in the current 36.331.

Text Proposal for 36.331
5.2
System information
5.2.1
Introduction

5.2.1.1
General

System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs). The MIB includes a limited number of most essential and most frequently transmitted parameters that are needed to acquire other information from the cell, and is transmitted on BCH. SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages and mapping of SIBs to SI messages is flexibly configurable by schedulingInformation included in SystemInformationBlockType1, with restrictions that: each SIB is contained only in a single SI message, only SIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message, and SystemInformationBlockType2 is always mapped to the SI message that corresponds to the first entry in the list of SI messages in schedulingInformation. There may be multiple SI messages transmitted with the same periodicity. SystemInformationBlockType1 and all SI messages are transmitted on DL-SCH.

5.2.1.2
Scheduling

The MIB uses a fixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in subframe #0 of all other radio frames.

The SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.

The SI messages are transmitted within periodically occurring time domain windows (referred to as SI-windows) using dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI is transmitted. The length of the SI-window is common for all SI messages, and is configurable. Within the SI-window, the corresponding SI message can be transmitted a number of times in any subframe other than MBSFN subframes, uplink subframes in TDD, and subframe #5 of radio frames for which SFN mod 2 = 0. The UE acquires the detailed time-domain scheduling (and other information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH (see TS 36.321 [6].

A single SI-RNTI is used to address SystemInformationBlockType1 as well as all SI messages.

SystemInformationBlockType1 configures the SI-window length and the transmission periodicity for the SI messages.

Editor's note:
In the unlikely event that serving cell paging and target cell DBCH overlap in time one of the two activities will need to be prioritised. This may lead into paging reception loss or increases in cell reselection interruption time.

5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS) only occurs at specific radio frames i.e. the concept of a modification period is used. SI messages may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod modificationPeriod= 0. The modificationPeriod is configured by system information.

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. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE knows that the current system information is valid until the next modification period boundary. After this boundary, the UE acquires the new system information. There is a (short) period during which the UE does not have valid system information.
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Figure 5.2.1.3-1: Change of system Information 

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change other than change of system frame number in the MasterInformationBlock. If the UE receives a Paging message including the systemInfoModification, it knows that the system information changes 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 SI message has changed.

SystemInformationBlockType1 includes a value tag that indicates if a change has occurred in the SI messages. UEs may use this value tag e.g. upon return from out of coverage, to verify if the previously acquired system information is still valid. The UE considers system information to be valid for at most 3 hours from the moment it was received.
The UE verifies that acquired system information remains valid either by checking the value tag in SystemInformationBlockType1 after the modification period boundary or, by attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during a modificationPeriod in case no paging is received. If no paging message is received by the UE during a modificationPeriod, the UE may assume that no change of system information will occur in the next modificationPeriod. If UE in RRC_CONNECTED, during a modification period, receives one paging message it may deduce from the presence/absence of systemInfoModification whether a change of system information will occur in the next modificationPeriod or not.
Editor's note:
The UE requirements corresponding with the above descriptive text are still to be captured elsewhere, e.g. within the paging procedure which may trigger the BCCH acquisition procedure.[image: image2.png]
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