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The WI of further enhanced NB-IOT has been approved in RAN#76 [1]. According to the WID, one of the objectives is reduced system acquisition time, described as follows.
	A-5. Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes


While improvement of cell search performance is more likely a RAN1 topic, optimization of system information acquisition is what RAN2 can do. In this contribution, we study the method of system acquisition time reduction by skipping MIB-NB acquisition for some NB-IOT UEs. 
Our proposal about skipping MIB-NB [2] was presented in RAN2#99 meeting, but no conclusion was made based on it. In this contribution, we provide more details about the possibility and benefits of skipping MIB-NB acquisition.
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MIB-NB contents that may change
The MIB-NB content in current specifications is duplicated below for reference.
	MasterInformationBlock-NB ::=	SEQUENCE {
	systemFrameNumber-MSB-r13		BIT STRING (SIZE (4)),
	hyperSFN-LSB-r13				BIT STRING (SIZE (2)),
	schedulingInfoSIB1-r13			INTEGER (0..15),
	systemInfoValueTag-r13			INTEGER (0..31),
	ab-Enabled-r13					BOOLEAN,
	operationModeInfo-r13			CHOICE {
		inband-SamePCI-r13				Inband-SamePCI-NB-r13,
		inband-DifferentPCI-r13			Inband-DifferentPCI-NB-r13,
		guardband-r13					Guardband-NB-r13,
		standalone-r13					Standalone-NB-r13
	},
	spare							BIT STRING (SIZE (11))
}



For NB-IoT, we expect system information to change very rarely. Except for the SFN counter and when access barring is enabled the MIB of a cell seldom changes. It could be interesting to greater extent than today allow UEs to not re-read the MIB. We suggest that RAN2 should investigate under which conditions this could be possible. 
SFN ambiguity when skipping MIB-NB
The field of the MasterInformationBlock-NB that is constantly changing is systemFrameNumber-MSB. If we reduce the frequency of MIB-NB acquisition, there may be concerns about timing accuracy.
In a typical implementation, the device does not need to read the MIB every radio frame. It can keep track of SFN based on its internal timing. There is possibility that the local oscillator frequency drift in a device may result in an accumulated timing error leading to some ambiguity for SFN determination. Oscillator drift is a known UE implementation problem that depends on compromise between oscillator accuracy and cost. The network cannot know how the device oscillator may affect the device timing. It is also difficult in the device to predict how its oscillator may affect its timing as this depends on temperature drift, ageing and imperfect calibration. It is up to the device implementation to determine based on its DRX cycle configuration and receiver algorithms if there is need to acquire the MIB to remove potential SFN ambiguity due to its local oscillator frequency drift.
Observation 1:	It is up to the device implementation to determine if there is need to acquire the MIB to remove potential SFN ambiguity due to its local oscillator frequency drift.
Thus we believe that the frame synch condition do not need to be worked on in standards and can be left for UE implementation. 
Proposal 1:	Under certain conditions, the UE is allowed to skip MIB-NB acquisition before access. 
Proposal 2:	If skipping MIB-NB acquisition before access is allowed, SFN synchronization is left for UE implementation.
Indication to re-acquire MIB-NB
There are some cases where the UE may not react immediately if some UEs do not always re-acquire the MIB before access. Examples are access barring information controlled by the ab-Enabled field in MIB-NB, and the acquisition of other SIBs, which relies on the systemInfoValueTag field in MIB-NB. One method to handle possible impacts is to introduce an explicit indication by network, e.g. in RRC resume message, for UE to re-acquire updated MIB-NB.
Proposal 3:	Study the feasibility to introduce an indication by network, for UE to re-acquire updated MIB-NB.
Conclusion
We have the following observation:
Observation 1:	It is up to the device implementation to determine if there is need to acquire the MIB to remove potential SFN ambiguity due to its local oscillator frequency drift.
It is proposed to discuss and decide on the following proposals:
Proposal 1:	Under certain conditions, the UE is allowed to skip MIB-NB acquisition before access. 
Proposal 2:	If skipping MIB-NB acquisition before access is allowed, SFN synchronization is left for UE implementation.
Proposal 3:	Study the feasibility to introduce an indication by network, for UE to re-acquire updated MIB-NB.
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