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1. Introduction

This paper will discuss whether to need to simplify current SIB contents for Rel-13 low complexity MTC.
2. Discussion
2.1
TB size restriction of 1000 bit for broadcast
Since Rel-12, the MTC feature has been always followed by the size issue. In Rel-12 low cost MTC, a new category 0 has been defined, in which the TB size is restricted up to 1000 bits. Also, even in Rel-13 low complexity MTC, the restriction would be applicable to the System Information with the following agreement:
RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based is on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs.
Note that in Rel-12 low cost MTC, the restriction (up to 2216 bits) on System Information is different from the restriction of 1000 bits, i.e. from TS 36.306 (Release 12).
First of all, we need to investigate how much the size of SIBs is in typical cases. The table below shows the sizes for each SIB from SIB1 to SIB5. Considering the typical cases, the size of each SIB seems acceptable even for Rel-13 low complexity MTC. For the worst cases, the size of SIB5 only can exceed over the restricted TB size of 1000 bits. 
Observation 1: For typical cases, the sizes of most SIBs don’t exceed over the restricted TB size of 1000 bits.
One important point is that eNB can currently control the size of SIB contents (depending on its operating scenario) because the most of IEs including SIBs are optional. Furthermore, since the eNB configures the MTC-specific SIBs separated from the legacy SIBs, it can guarantee that the MTC-specific SIBs don’t exceed the restriction. Consequently, it is proposed that 
Proposal 1: The network ensures that MTC-specific SIBs don’t exceed over the restricted TB size of 1000 bits.
Table 1
Size of SIBs
	SI
	Bits
	Note

	
	Typical
	Max
	

	SIB1
	~ 200
	808
	

	SIB2
	~ 240
	712
	

	SIB3
	~ 120
	184
	

	SIB4
	~ 40
	120
	

	SIB5
	~ 400
	5896

(but capped to 2216 bits due to the limit of DCI format 1A)
	Typically assuming 4 frequencies


2.2

SIB size reduction for coverage extension gain
As we see the observation in Subsection 2.1, it is likely that we can ensure not to exceed the restriction of 1000 bits. Nevertheless, we can still consider SIB size reduction because for the coverage extension, the simplified SIB contents, i.e. SIBs with the reduced size could provide benefits such as the reduced number of repetitions and shorter the SI acquisition time. Therefore, we need to further discuss how to specify the simplified SIB contents. 

Regarding the size reduction for SIBs, we can consider the following three approaches at the high level.
a)  No change (ensuring that the network can still optimize the size appropriately for MTC purpose)
b) Consider to omit i.e. change ASN.1 (e.g. because configurability is not essential, excessive signalling overhead, possible even when omitted)

c) Consider to re-code i.e. optimize ASN.1 (e.g. because typically included but excessive size). E.g. binary coding of PLMN identity

We understand that there are many use cases for MTC. New use cases which have not been identified so far might be introduced as one of important stuffs in near future. It means the SIB contents we already removed from specification might be needed for the new use cases. Therefore, it would be a rash decision to modify or limit SIB contents. For example, in order to reduce the size, we could consider excluding the System Information associated with the inter-freq reselection. But, among the MTC use cases, we can easily assume a small MTC device tracking cargo. For these kinds of MTC devices, the full mobility has to be still supported. Also, another use case could be a low cost VoLTE UE requiring the mobility support. The table below shows a brief survey on the main contents included within SIB1, 2, 3, 4, 5 and 14. At least, it is difficult to find the content to be omitted as considering various MTC use cases. For the part of SIBs, a signalling optimization may be possible. However, we are not sure if the resulting gain is remarkable. Furthermore, by NW implementation, the size of SIB contents can be controlled still. It means that it is not essential to touch the current SIB design for the improved performance. 
From these reasons, we currently prefer to have the first approach, i.e. no change in ASN.1.
Table 1
Main parameter sets in SIB1, 2, 3, 4, 5 and 14.
	SIB
	Parameter group
	Discussion

	1
	Accessibility evaluation (PLMN, TAC, barring, FBI)
	Signalling optimisations may be possible e.g. binary encoding PLMN identities. But, the gain seems trivial. On the other hand, still NW can control the size by implementation.

	
	Scriterion (qQualmin, p-Max)
	It seems essential.

	
	Needed to access (p-Max, FBI)
	It seems essential.

	
	SI validity and scheduling
	Signalling optimisations may be possible.

	
	Miscellaneous (CSG, MFBI, TDD config)
	There would be some MTC use cases associated with CSG.

At this moment, it seems unclear if TDD can be used for CE. But, at least, TDD can still be used for LC.

	2
	AC barring parameters (emergency, MO signalling/ data, MMTEL voice/ video, CSFB, per PLMN)
	Need to clarify if all options are needed. But considering, e.g. low cost VoLTE UE, the most of current ACB parameters might be needed.

	
	Common resource configuration (<P>RACH, BCCH, PCCH, PDSCH, PUSCH, SRS, UL power, CP len, MBSFN subframes, freq, UE timers)
	Signalling optimisations (recoding) may be possible

	3
	Mobility scaling factor (sf-Medium, sf-High)
	Consider use cases requiring mobility, it seems useful.

	
	Ranking (q-Hyst)
	Consider use cases requiring mobility, it seems useful.

	
	Cell selection (q-RxlevMin)
	Consider use cases requiring mobility, it seems useful.

	
	Common info for cell reselection (s-IntraSearch, s-IntraSearchP, s-IntraSearchQ, s-NonIntraSearch, s-NonIntraSearchP, s-NonIntraSearchQ, threshServingLow, threshServingLowQ, t-ReselectionEUTRA, t-ReselectionEUTRA-SF)
	Consider use cases requiring mobility, it seems useful. Also, for power saving, both s-IntraSearch and s-NonintraSearch seems useful. 

	
	Miscellaneous (allowedMeasbandwidth)
	

	4
	NCell list (CIO), blackList
	Consider use cases requiring mobility, it seems useful.

	5
	Nfreq list
	Consider use cases requiring mobility, it seems useful. Since the size of SIB5 can get huge depending on the supporting mobility scenario, the network has to ensure not to exceed 1000 bits.
Also, signalling optimisations may be possible.

	14
	EAB
	Because of MTC-specific barring, it seems useful.


Proposal 2: ASN.1 definition is not changed for Rel-13 low complexity MTC.
3. Conclusion
From the discussions so far, the TB size restriction of 1000 bit is applicable for broadcast. In the typical case, the most of SIBs do not exceed the restriction. Furthermore, the size can be minimized by NW implementation. Nevertheless, in order to obtain some benefits, e.g. the reduced number of repetitions and shorter the SI acquisition time, the size reduction can be considered by omitting or recoding some contents. However, as we see the current SIB contents, the most of contents are still useful for various MTC use cases. And, at this moment, it is not sure if the gain by re-coding is really remarkable. Accordingly, we would like to propose
Proposal 1: The network ensures that MTC-specific SIBs don’t exceed over the restricted TB size of 1000 bits.
Proposal 2: ASN.1 definition is not changed for Rel-13 low complexity MTC.
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