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1 Introduction
At the RAN#60 meeting, a new WI “Low cost & enhanced coverage MTC UE for LTE” was approved [1]. One of the objectives is to provide a relative LTE coverage improvement (i.e. 15dB for FDD) for the low cost MTC UEs and other UEs operating delay tolerant applications.
Some issues which might have RAN2 impacts are still under discussion in RAN1, e.g. resource allocation for random access and subsequent operations, identification and report of the amount of necessary coverage enhancement, and the repetition for applicable channels/signals, etc. In this contribution, we will provide some considerations on SIBs in “enhanced coverage mode”. 
2 Discussion
2.1 Necessary SIBs for UEs in “enhanced coverage mode”
In [2], the mobility support for UEs in “enhanced coverage mode” are analyzed. As per the analysis, it is still necessary for UEs in “enhanced coverage mode” to support cell selection, which is considered as a basic function. However, it is not necessary for those UEs to support cell reselection, because it is not so efficient to read cell reselection relevant SIBs due to the repetitions in time domain. When cell camping is affected by external factors (e.g. someone moving the device, a rare case), based on the implementation, the UE could choose to perform cell selection after the signal quality of the current cell below a threshold. Therefore, SIB4 to SIB8 should be considered as unnecessary SIBs for UEs in “enhanced coverage mode”. SIB3 is still necessary for UEs in “enhanced coverage mode”, because some cell selection parameters are included therein.
The analysis on which SIBs are necessary for UEs in “enhanced coverage mode” is captured in Table 1. Based on Table 1, we can conclude that SIB1, SIB2, SIB3 and SIB14 are necessary SIBs. SIB 13 is FFS.
Table 1: Necessary SIBs for UEs in “enhanced coverage mode”
	SIB type
	Usage
	Necessary
	SIB type
	Usage
	Necessary

	SIB1
	Contains SIB scheduling info
	Yes, essential information.
	SIB9
	Contains HeNB name
	No, no SIB9 for macro cell.

	SIB2
	Contains radio resource configuration info
	Yes, essential information.
	SIB10
	Contains ETWS primary notification
	No, no requirements for delay tolerant UEs to receive ETWS.

	SIB3
	Contains common cell re-selection info
	Yes, some cell selection parameters are included therein.
	SIB11
	Contains ETWS secondary notification
	No, no requirements for delay tolerant UEs to receive ETWS.

	SIB4
	Contains neighboring cell info for intra-freq cell re-selection
	No, no need to perform cell re-selection.
	SIB12
	Contains CMAS notification
	No, no requirements for delay tolerant UEs to receive CMAS.

	SIB5
	Contains inter-freq cell re-selection info
	No, no need to perform cell re-selection.
	SIB13
	Contains MBMS info
	FFS, depending on whether low cost MTC supports MBMS.

	SIB6
	Contains inter-RAT cell re-selection info (UTRA)
	No, no need to perform cell re-selection.
	SIB14
	Contains EAB info
	Yes, access control information is necessary.

	SIB7
	Contains inter-RAT cell re-selection info (GERAN)
	No, no need to perform cell re-selection.
	SIB15
	Contains MBMS service continuity info
	No, service continuity is not essential for delay tolerant UEs.

	SIB8
	Contains inter-RAT cell re-selection info (CDMA2000)
	No, no need to perform cell re-selection.
	SIB16
	Contains UTC info
	No, we can’t see the necessity.


Proposal 1: SIB1, SIB2, SIB3 and SIB14 should be considered as necessary SIBs for UEs in “enhanced coverage mode”. 
2.2 Necessity for new SIB design
In RAN1, some companies proposed to have a new SIB design for UEs in “enhanced coverage mode”, i.e. extract the IEs which are necessary for UEs in “enhanced coverage mode” from all the relevant SIBs and then combine them into a new SIBx. UEs in “enhanced coverage mode” only need to read the new SIBx. 
In [3], the analysis result already shows that none of the existing SIBs has a size larger than 1000bits, which is within the capability of low cost MTC UEs. On the other hand, for the new designed SIBx, it might exceed 1000bits finally, in which case it still needs to be divided into several individual SIBs to ensure it could be successfully decoded by low cost MTC UEs. Even if that is not the case, it is still worth considering how many bits we can save vs. the large specification impacts due to the new SIB design.
Proposal 2: The existing SIBs also apply to UEs in “enhanced coverage mode”. It is not necessary to design a new SIB to only accommodate necessary IEs for UEs in “enhanced coverage mode”.
2.3 SIB transmission in “enhanced coverage mode”
For SIBs which are necessary for UEs in “enhanced coverage mode”, special handling by the eNB needs to be considered, so that UEs in “enhanced coverage mode” could successfully decode them, and at the same time minimize the impacts to UEs not in “enhanced coverage mode”. Here PBCH relevant issues are not addressed, because they are still under discussion in RAN1.
As per TR 36.888, in order to compensate the coverage loss, system information transmissions need to be repeated in time domain. For PDSCH, the average repetition time to achieve the coverage improvement target (20dB) is 100~200 for FDD. For the 15dB target, the repetition time will be less.
Currently, SIBs (except SIB1) are transmitted within periodically occurring time domain windows (SI-windows) using dynamic scheduling. Within the SI-window, the corresponding SI message can be transmitted a number of times. For UEs in “enhanced coverage mode”, in order to successfully decode one SIB, there are two possible ways, as shown in Figure 1 below:

1) Option 1: Prolong the current SI-window, and one SI message is only combined within the SI-window (as today).
2) Option 2: Keep the current SI-window, and one SI message from different SI-windows are combined. 
The two options could achieve similar combination performance with similar complexity. Considering that UEs has to decode different SI messages one by one, for UEs who need less coverage loss compensation (hence could successfully decode one SI message before reaching the maximum number of repetitions), less SI acquisition delay is expected with Option 2. Therefore, Option 2 is preferred.
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Figure 1: Combination within prolonged SI-window vs. Combination from different SI-windows
Proposal 3: Allow UEs in “enhanced coverage mode” to combine the SI transmissions from different SI-windows.
3 Conclusion

In this contribution, we provided some considerations on SIBs in “enhanced coverage mode”. RAN2 is respectfully asked to discuss and agree on the following proposals:
Proposal 1: SIB1, SIB2, SIB3 and SIB14 should be considered as necessary SIBs for UEs in “enhanced coverage mode”. 
Proposal 2: The existing SIBs also apply to UEs in “enhanced coverage mode”. It is not necessary to design a new SIB to only accommodate necessary IEs for UEs in “enhanced coverage mode”.
Proposal 3: Allow UEs in “enhanced coverage mode” to combine the SI transmissions from different SI-windows.
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