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1. Introduction
 In last RAN2 meeting, some agreements in terms of SIB transmission and content for Rel-13 LC&EC-MTC have been achieved. There are still some open issues on SIB transmission and reception. In this contribution, we will give out understanding about them.
2. Discussion
2.1  Mobility Related SIB for Rel-13 MTC
RAN2 already agreed mobility in idle mode should be supported for LC/CE UEs. As baseline for Rel-13 MTC, the TB size restriction of system information is 1000 bits, however, in current specification the size of SIB3, SIB4 or SIB5 may be larger than 1000bits. Specifically, SIB3, SIB4 and SIB5 includes cell reselection, intra-frequency cell reselection and inter-frequency cell reselection related information, respectively, and their size depends on number of frequencies, blacklist, white list and MFBI configured to UE. 
Since there is reduced mobility requirement for MTC UE, one solution is to define three new mobility related SIBs (SIB3x, SIB4x and SIB5x) for MTC UE and it depends on eNB implementation not to configure more than 1000bits information for each SIB. Furthermore, from the purpose of saving resource overhead, eNB could multiplex more than one SIB into one SI message if the total bits are no more than 1000bits.
Proposal 1: Define three new SIBs containing respectively inra-frequency/ inter-frequency/ inter-RAT cell selection information for LC/CE UEs and it depends on eNB implementation not to configure more than 1000bits information for each SI.

In case of enhanced coverage, the requirement for mobility can be further loosed. For example, the typical use case for UEs at high enhanced coverage level (e.g. 15 dB) is that these UEs are fixed in the basement or a corner of a building. Therefore, these UEs are not necessary to support mobility (e.g. cell reselection and handover) and receive associated SIBs.
 From the operator deployment view, they could only require low CE level (e.g. 5dB) to perform cell reselection, and hence only transmit mobility related SIBs as the repetition pattern for 5dB CE level to save system resource. If high CE level (15dB) UEs attempt to receive these SIBs, they will cost more power consumption and finally will not decode the SIBs correctly. 
In order to avoid this situation, a new IE could be included in the scheduling information in SIB1 to indicate the enhanced coverage level for each SIB respectively. Then UE only receive necessary SIBs depending on current EC level obtained by RSRP measurement. For example, if SIBs indicates that SIB4 is associated with EC level “5dB” and “10dB”, the UEs under “5dB” and “10dB” coverage will monitor and receive SIB4 while UEs under “15dB” coverage will ignore SIB4.
Proposal 2: Introduce a new IE in the scheduling information in SIB1 to indicate the enhanced coverage level for each SIB or SI respectively.

Proposal 3: A UE at higher CE level can ignore the SIB or SI indicated as lower CE level.
2.2 Transmission of SIB1

 From UE point of view, UE should know the repetition pattern for SIB1. Obviously, the repetition pattern of SIB1 depends on its TBS. It is agreed that TBS for SIB1 will be indicated in MIB, and if the mapping relationship between TBS and repetition pattern is pre-defined in specification, UE can easily obtain the repetition pattern.
 Besides, UE should also know when to start receiving SIB1 to avoid accumulating across multiple modification period. The transmission period should be pre-defined, which is just like the legacy period, i.e. 80ms. During the transmission period, CE UEs under every CE level mode can acquire SIB1 correctly. The transmission period can be pre-defined in specification or link to SIB1 TBS.

Proposal 4: Pre-define the mapping relationship between TBS and repetition pattern for SIB1 in specification.

Proposal 5: Pre-define the transmission period for SIB1 or link transmission period to SIB1 TBS in specification.

Proposal 6: UEs under every CE level can acquire SIB1 during transmission period.

2.3 SI-window and SI-periodicity
In last RAN2 meeting, it has been agreed that soft combining repetitions across multiple SI-window is supported. The SI-pattern for normal coverage is located within one SI-window/SI-periodicity. SI-window and SI-periodicity is indicated in SIB1 and furthermore the pattern in one SI-window could also be configured. It is worthy to be noted that repetition is necessary even for LC-UE under normal coverage.  These UEs can receive SI in any SI- periodicity during the modification period. On the other hand, in case of high CE level mode, the repetition requirement is high, in order to decode SIB within modification period, UE can accumulate across multiple SI periodicity.  
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Figure 1

As agreed, different SIBs with the same periodicity should be allowed to be multiplexed into one SI message. Considering the repetition number varies with the size of SIs, it should be allowed to configure different SI-window length and different SI- periodicity for different SIs.
Proposal 7: Introduce SI-window and SI- periodicity, and SIBs can be transmitted during one SI-periodicity for normal coverage low cost UEs.

Proposal 8: Different SI-window and SI-periodicity can be configured to different SIs.

Proposal 9: The repetition pattern during one SI-window can be indicated in SIB1.

2.4 Modification of System Information

In current specification, the notification of system information change is based on paging procedure. As to EC and MTC UEs, each paging message should be repeated for times. Therefore the notification will consume a large amount of paging occasion. And also UE power will be assumed largely if wake up frequently. If paging cycle can be configured to a larger value, UE power consumption can be acceptable.

One approach is that UE read system information for when it access the network. However, this method is only applicable for infrequent data transmission. 
Proposal 10: Re-use paging-based SI modification method.
3. Conclusion
In this paper, we discuss some open issue on SIB transmission for Rel-13 MTC and propose:
Proposal 1: Define three new SIBs containing respectively inra-frequency/ inter-frequency/ inter-RAT cell selection information for LC/CE UEs and it depends on eNB implementation not to configure more than 1000bits information for each SIB.

Proposal 2: Introduce a new IE in the scheduling information in SIB1 to indicate the enhanced coverage level for each SIB respectively.

Proposal 3: A UE at higher CE level can ignore the SIB indicated as lower CE level.
Proposal 4: Pre-define the mapping relationship between TBS and repetition pattern for SIB1.

Proposal 5: Pre-define the transmission period for SIB1in specification or link transmission period to SIB1 TBS.

Proposal 6: UEs under every CE level can acquire SIB1 during transmission period.

Proposal 7: Introduce SI-window and SI- periodicity, and SIBs can be transmitted during one SI-periodicity for normal coverage low cost UEs.

Proposal 8: Different SI-window and SI-periodicity can be configured to different SIs.

Proposal 9: The repetition pattern during one SI-window can be indicated in SIB1.

Proposal 10: Re-use paging based-SI modification method.
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