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Introduction
Whenever a UE is camping on a cell, the UE has to retain latest system information of the serving cell. In this paper, we discuss how to reduce system information acquisition time in MTC.
Discussion
In the meeting RAN#76, RAN2 was requested to improve solutions for system information acquisition performance for upcoming release-15 even further enhanced MTC for LTE [1]. In current LTE network, when (some of the) system information is changed, it first notifies the UE about the change via paging message and this notification may be done throughout a modification period. In the next modification period, the network transmits the updated system information. If the i.e. systemInfoModification is set TRUE in paging message, the UE knows that the system information will change at the next modification period boundary [2].
Following figure shows general principles of the system information change. Different colours indicate different system information [2]. 
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Figure 1. Change of system information

However, according to the scheduling information and valuetag of each SI, the UE is able to know which SI(s) is (are) changed, but does not know which specific SIB(s) is (are) changed. So the UE has to acquire all of SIBs included in the SI message even though some of them are not changed.
Observation 1: When a certain SIB is changed, the UE has to acquire all of SIBs included in the SI message carrying the changed SIB even though some of them are not changed.
 As system information scheduling is up to network implementation, the network can adjust which SIB to be contained in which SI message. In the BCCH modification period (n+1) in figure 1, if the network creates new SI message and gathers the modified SIBs into the SI message, then a UE which has received notification of system information change only needs to acquire newly added SI message(s).
Observation 2: If the network provides a SI message only carrying changed SIBs, UE can reduce SI acquisition time only by receiving the SI message.
In the observation 2, there can be two possible ways for the network to schedule the SI message(s) containing only modified SIB(s).
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1.  SI 1 and SI 2 are scheduled and SIB2, 3 and SIB4, 5, 6 are contained in each SI message, respectively. SIB2 in SI 1 and SIB4, 6 in SI 2 will be changed.
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2-1. SI separation of unchanged SIBs and changed SIBs

·  In the next modification period, unchanged system information (i.e. SIB3, 5) and changed system information (i.e. SIB2, 4, 6) are scheduled in separate SI message. The order the SIs is up to network implementation. So a UE which has received notification of system information change via paging message will acquire SI 2 only and a UE which is newly camping on a cell will acquire only SI 1.
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2-2. Addition of changed SIBs only

·  In addition of existing SIs (i.e. SI 1 and SI 2), SI 3 is newly scheduled and changed SIBs (i.e. SIB2, 4, 6) are contained in the SI message. So a UE which has received notification of system information change via paging message will acquire SI 3 only and a UE which is newly camping on a cell will acquire SI 1 and SI 2.
 In both cases, it is important that how the UE can distinguish which SI is containing changed SIB(s). In 2-1, all the SI messages are re-scheduled so that the valuetag of each SI message shall be changed. Then the UE might acquire all the SI messages. To avoid this, appropriate value of valuetag of SI message shall be discussed. On the same point of view for the 2-2, changed SIBs are provided separately in SI 3, so valuetag of SI 1 and SI 2 shall be unvaried. However, the network has to broadcast same SIBs twice, appropriate scheduling shall be considered.
Proposal: The network should be able to provide a SI message only carrying changed SIB(s) for UE to receive the SI message only carrying changed SIB(s) and avoid the other SI messages only carrying unchanged SIBs.

 Whenever a UE is camping on a cell, the UE has to keep system information as latest version. As a physical eNB can contain multiple number of cells, some of SIBs may be shared between the cells because closely located cells might have similar measurement configuration.
Observation 3: Different cells may share the same content for a particular SIB.
Regarding the observation 3, we can consider a group of cells which are sharing particular SIBs. Each cell in the group knows which SIBs are same in which cell, and then indicate the matching table between cell – SIB or SI to the UEs via system information. According to the information, when the UE performs cell reselection or handover to the cell in same group with the serving cell, the UE does not have to acquire all the system information. The UE knows which SIBs are same with previously acquired SIBs, so they can be skipped.
Proposal: An area where a particular SIB or SI message is equivalent can be defined. If the SIB or the SI message is not updated, UE is allowed to avoid reading the SIB or the SI message across cells of the same area.

Conclusion

In conclusion, we propose the followings: 
Observation 1: When a certain SIB is changed, the UE has to acquire all of SIBs included in the SI message carrying the changed SIB even though some of them are not changed.
Observation 2: If the network provides a SI message only carrying changed SIBs, UE can reduce SI acquisition time only by receiving the SI message.

Proposal: The network should be able to provide a SI message only carrying changed SIB(s) for UE to receive the SI message only carrying changed SIB(s) and avoid the other SI messages only carrying unchanged SIBs.

Observation 3: Different cells may share the same content for a particular SIB.

Proposal: An area where a particular SIB or SI message is equivalent can be defined. If the SIB or the SI message is not updated, UE is allowed to avoid reading the SIB or the SI message across cells of the same area.
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