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Introduction
For MTC in Rel-13, the SIB handling was one of the topics discussed in last meeting. Certain assumptions and agreements were made. 
One major point concerned the scheduling that would be applied and depending on its realization the achievable SIB reading times for Low Complexity devices and Low complexity devices in Enhanced coverage. This document provides further considerations and suggestions concerning the SIB handling and tries to assess the benefits and drawbacks of the different scheduking methods.
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Scenarios
The MTC devices have to be separated in LC and LC devices requiring Enhanced Coverage, both these types of devices address different use cases and hence place different burdens on the SIBs and their related handling. 
The enhanced coverage devices typically considered as meters are static/semi-static and gain their enhanced coverage by repetitions of the related information.
For the low complexity devices a typical representative would be a point-of-sales terminal and card readers.
In general it needs to be considered that many MTC devices, whether they are low complexity or low complexity devices requiring enhanced coverage have between phases of activity long periods without any activity. Hence switching these devices OFF during longer inactivity times is a widely used mean to save power, especially in case where the inactivity times last for several hours/days.
As a consequence the reading of the narrowband-SIBs (nb-SIBs hereafter) and an efficient handling is off high importance for these devices. Here efficient handling should not be reduced to the pure reading time itself but also consider the related power consumption and how often information has to be read.
The content of the SIBs is not considered in the document hereafter this is subject for a separate discussion, however the need whether to re-read the nb-SIBs should be as easily and fast accessible as possible also for the enhanced coverage devices hence being placed preferable  in nb-SIB1. Furthermore SIB content should allow for small sizes giving the benefits concerning required number of repetitions when being in enhanced coverage needs [2].  
Proposal 1: We propose to have some means to identify whether nb-SIBs need to be re-read in a nb-SIB1 (BCCH value tag) being fast to access, regardless of the final decided scheduling for the other SIBs. 

Considerations concerning the possible scheduling methods and its impact on SIB reading times
Mainly two variants were discussed being different concerning the interleaving and the applied method for combining to achieve the required number of repetitions for supporting low complexity devices in enhanced coverage.

  Consecutive scheduling of each nb-SIB in an extended SI window

It is assumed that the extended SI window for each nb-SIB is long enough so that the agreed maximum support of coverage enhancement can be supported, i.e. each SI window contains the number of required repetitions for the maximum supported coverage enhancement.
For a device requiring maximum coverage enhancements the reading time corresponds to the sum of all extended Si windows + one Si window depending when reading should have started and assuming that not enough copies for first read nb- SIB have been available.
Worst case reading time
Best case assumes in time start and hence leads to sum of all SI windows.
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Fig1. Schematic on the reading time 

For devices low complexity devices not requiring enhanced coverage support the reading time corresponds to 



In general this leads to a reading time for low complexity devices requiring enhanced coverage and low complexity device not requiring enhanced coverage to reading times being very similar and round about the sum of all I windows depending on the size this could be in the order of ~10secs. 
In general the reading time is more or less fixed regardless of the required coverage enhancement from 0 to maximum, where as the sequential handling has nearly no implications on HW and does not need any combining across SI windows of specific nb-SIBs.
nb-SIB interleaved scheduling 
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Fig: 2 Interleaved scheduling

The interleaved scheduling has a clear advantage for the low complexity devices not requiring enhanced coverage, i.e. their reading time is one SI-period, hence in the order of the reading times required for normal devices.
With this approach reading times for low complexity devices being in the order of 2,56s could easily be achieved.
Depending on the number of repetition per SI window even devices in moderate coverage enhancement may achieve similar times, depending on the SI repetitions per SI window and corresponding SI size.
Low complexity devices in extreme enhanced coverage need to possibility to combine SI messages from different SI windows. Depending on their configuration and number of processes the acquisition time may even be a multiple of that required for this option compared to their performance with the approach depicted in Figure 1.

However, these results need to be judged, the performance of low complexity devices concerning SIB reading as part of initial access is here a crucial number.
Point of sales terminals, vending machines and others are existing today based on technologies having acquisition times, e.g. as such achievable for GSM ~2s.
Devices having remarkable higher acquisition times under the same conditions (without enhanced coverage support) are for applications being based on switch-on-switch-off applications difficult to handle and have a draw-back against existing devices used up to now.
Low complexity devices in deep coverage enhancement are here to be regarded and also rated differently. So far there are no competing technologies providing coverage enhancements in these extreme scenarios. As being a new sort of devices in scenarios not addressable up to now without additional means, such increased SIB reading should be acceptable.

Proposal 2: We propose to discuss and adopt nb-SIB interleaved scheduling process for low complexity devices and low complexity devices in enhanced coverage.

Furthermore these devices are to be considered as static/semi-static i.e. the reading should happen anyway as seldom as possible. On the one hand side this can be achieved by longer BCCH modification periods (as already agreed) in conjunction with increased validity of stored information as proposed in [1].

Proposal 3: We propose to enhance the allowed storage time of read nb-SIBs to reduce required reading attempts for low complexity devices to a minimum.

Conclusions
Proposal 1: We propose to have some means to identify whether SIBs need to be re-read in a nb-SIB1 (BCCH value tag) being fast to access, regardless of the final decided scheduling for the other SIBs. 
Proposal 2: We propose to discuss and adopt nb-SIB interleaved scheduling process for low complexity devices and low complexity devices in enhanced coverage.

Proposal 3: We propose to enhance the allowed storage time of read nb-SIBs to reduce required reading attempts for low complexity devices to a minimum.
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