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Introduction
A UE needs to decode at least SIB1-BR to get the “systemInfoValueTag” every PSM cycle. SIB1-BR decoding at high MCL takes a lot of time due to repetitions and uses UE power. 
This is shown in R1-1707090 Discussion on system acquisition time reduction for MTC	ZTE
At 164dB MCL SIB1-BR decode time:
50th percentile	320 ms
90th percentile	570 ms
99th percentile	850 ms
The time could be reduced by increasing the number of SIB1-BR repeats within a period of time, but this would increase overhead.
R1-1707090 suggests using two bits of the MIB as an indication of SIB validity – but there are only 5 spare MIB bits, so this would only leave 3 bits for any future expansion. 
Another possibility is to use a short version of the “systemInfoValueTag” in the MIB as is done for NB-IOT but this would also use too many bits and have wrap around issues.
[bookmark: _Hlk490061689]Observation: Using two or more spare MIB bits as a method to avoid decoding SIB1-BR are not ideal.
This document proposes to use 1-bit as an indication of if SIB1-BR changed within a predefined period. 
Discussion
It is proposed to use 1 bit in MIB as an indication of SIB1-BR change that indicates to a UE that it needs to read SIB1-BR. This could be designated as SIBChangeInd. 
If this bit is set to 1 it indicates that SIB1-BR has not changed in the last X hours. 
If this bit is set to 0 it indicates that SIB1-BR has changed in last X hours.
Where X is configurable and broadcast via SI information (e.g. SIB2). For example; X could be 8 hours.
This means the eNB would set the bit to 1 for X hours after the SIB1-BR has changed.
The Process: When a UE wakes up from PSM
If (UE has been asleep for > X Hrs) or (SIBChangeInd =0)
	UE must decode SIB1-BR
Else 
	UE Skips SIB1-BR decoding 

X can be set differently on each network depending on how often SI changes for that MNO. In most cases, SI information changes very rarely (e.g. monthly). 
[bookmark: _Hlk490061713]Proposal: Assigning one MIB bit as an indication that SIB1-BR changed within a defined prior time period.
The advantages of this proposal are:
1. Only one MIB bit needs to be assigned. 
2. The proposal targets the problematic use case because it optimizes the power saving for shorter PSM cycles (e.g. < 8 hours) where achieving 10 years of battery life is challenging, versus the case where UE wakes up less frequently (> 1 per day) where 10 year of battery life is easier. Also, for longer PSM cycles, most of the power consumption is driven by the PSM sleep current so reading SIB1-BR about once per day does not take as big a percentage of the total power used.
3. There is no possibility of count wrap around errors which can occur with a short version of the “systemInfoValueTag”.
A practical refinement could be that the time that the bit is set to mark a change should be slightly longer than the intended period to assure that it is actioned by UEs that have slow clocks relative to the system time. For example, if a UE awakes after 24 hours plus some error time but the change indicator is exactly set for 24 hours starting after the UE started its 24 hour time, the UE could potentially miss the change indicator unless the change indicator is set for 24 hours plus an amount time designed to be more than the worst case expected UE clock drift in a 24 hour period.
If a UE is set to awake regularly at a time less than the time set by the change indicator, say on a 1 hour period where the change indicator duration is 24 hours, then the UE might be expected to read the change indicator every hour and decode the SIB every hour. This is what the UE would have to do without the change indicator   

Conclusions
Observation: Using two or more spare MIB bits as a method to avoid decoding SIB1-BR are not ideal.
[bookmark: _GoBack]Proposal: Assigning one MIB bit as an indication that SIB1-BR changed within a defined prior time period.

