Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #93BIS
R2- 162973
Dubrovnik, Croatia, 11 - 15 April, 2016

Agenda Item:
7.14.2.2
Source: 
Huawei, HiSilicon, Neul Ltd.
Title:  
System Information Content
Document for:
Discussion and Decision
1 Introduction
In the last RAN2 meeting, some agreements for system information content were made. Some remaining issues are still FFS. 
-
We assume that H-SFN is sent in SIB1. FFS if some part need to be sent in MIB. 
In this contribution, based on the previous agreements, we discuss this remaining issue. 
2 Discussion
2.1 H-SNF in MIB
In the RAN2 #93 meeting, it is agreed that the SFN for NB-IoT has 10bits (i.e. 10.24s), same length as in LTE, 6 bits after decoding the PBCH and 4 bits in MIB. In the LS from RAN1 [1], it is suggested that RAN1 notes RAN2’s agreements on H-SFN, and has reached the following working assumption: The NB-SIB1 modification period is 40.96s. The space for SNF is not enough for the modification period of NB-SIB1. This needs part of H-SFN bits (at least 2bits) to be included in NB-MIB to support the modification period of 40.96s for NB-SIB1. By considering the limited size of NB-MIB, 2 least significant bits of H-SFN should be included in NB-MIB, while the other bits are in NB-SIB1.
Furthermore, this part was already discussed in RAN1 Ad-Hoc meeting [2], and the following work assumption was made: 
· Use 2 bits in MIB to indicate the two LSB of HyperSFN 

· This working assumption need to be confirmed by RAN2

Thus, we confirm that 2 least significant bits of H-SFN should be indicated in NB-MIB, while the other bits are in NB-SIB1.
Proposal 1: 2 least significant bits of H-SFN should be indicated in NB-MIB, while the other bits are in NB-SIB1. 
The number of H-SFN bits of in MIB can also influence the timing accuracy a UE needs to achieve during long eDRX cycles to enable fast acquisition of timing, without reading additional system information. The UE needs to be able to determine the SFN to be able to locate its paging occasion. Table 1 provides a drift calculation over the maximum eDRX cycle for different clock accuracies.

	PPM
	Drift in seconds over max eDRX period

	50
	0.52

	100
	1.05

	200
	2.10

	300
	3.15

	400
	4.19

	500
	5.24


Table 1 Drift for maximum eDRX period for different PPM
The timing method and its accuracy can have an impact on device cost, with typically the higher the PPM accuracy the higher the cost. Therefore, to enable lower device cost and fast acquisition timing part of the H-SFN in the MIB is also of benefit.

2.2 TBS
In LS from RAN1 [3], it is assumed that: 
· SI scheduling information is given by –

· TBS (2 bits)

· Values to be decided by RAN2, possible values are {208, 256, 328, 440, 552, 680}

· Repetition pattern

· Number(s) of repetitions (set of values up to RAN2)

· Time interval(s) between repetitions (set of values up to RAN2)
The contents of SIB1-NB, SIB2-NB, SIB32-NB, SIB4-NB, SIB5-NB, and SIB14-NB are listed in Appendix. By estimation, the value range of TBS for SIB1-NB is about 100~580bits. We think that minimum and maximum values provided by RAN1 should be kept for the possible extension. To obtain average values for TBS, it is suggested that {208, 328, 440, 680} are the appropriate values selected for TBS of NB-SIB1. 
For other SIBs, similarly, the maximum TBS will not exceed the value range provided by RAN1. It is better to keep the same TBS as SIB1 so as to use the same repetition pattern. 
Proposal 2: It is suggested that {208, 328, 440, 680} are the appropriate values selected for TBS of NB-SIB1 and other SIBs. 
For repetition pattern, we prefer to reuse the eMTC values. The same RRC parameters can be also reused. The number(s) of repetitions can be 4, 8, 16. As in eMTC, the repetition of radio frames within the SI window can be indicated by 4 code points: All radio frames, every 2nd radio frame, every 4th, every 8th. Thus, the time interval(s) between repetitions are 1, 2, 4, 8.
Proposal 3: It is suggested that Number(s) of repetitions are 4, 8, 16, the time interval(s) between repetitions are 1, 2, 4, 8. 
3 Conclusion

This paper discusses the system infrormatin cotents and MIB/SIB design in NB-IoT. The corresponding proposals are listed below. 
Proposal 1: 2 least significant bits of H-SFN should be indicated in NB-MIB, while the other bits are in NB-SIB1. 
Proposal 2: It is suggested that {208, 328, 440, 680} are the appropriate values selected for TBS of NB-SIB1 and other SIBs. 
Proposal 3: It is suggested that Number(s) of repetitions are 4, 8, 16, the time interval(s) between repetitions are 1, 2, 4, 8. 
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5 Appedix
Table 1. SIB1 Contents
	Element

	cellAccessRelatedInfo

	· plmn-IdentityList

	· trackingAreaCode

	· cellIdentity

	· cellBarred

	· intraFreqReselection

	cellSelectionInfo

	· q-RxLevMin

	· q-RxLevMinOffset

	p-Max

	freqBandIndicator

	schedulingInfoList

	· si-Periodicity

	· sib-MappingInfo

	si-WindowLength

	multiBandInfoList


Table 2. SIB2 Contents
	Element

	radioResourceConfigCommon

	· rach-ConfigCommon

	· bcch-Config

	· pcch-Config

	· prach-Config

	· pdsch-ConfigCommon

	· pusch-ConfigCommon

	· uplinkPowerControlCommon

	· ul-CyclicPrefixLength

	ue-TimersAndConstants

	· t300

	· t301

	· t310

	· n310

	· t311

	freqInfo

	timeAlignmentTimerCommon

	multiBandInfoList


Table 3. SIB3 Contents
	Element

	q-Hyst

	cellReselectionServingFreqInfo

	· s-NonIntraSearch,

	intraFreqCellReselectionInfo

	· q-RxLevMin

	· p-Max

	· s-IntraSearch0

	· t-ReselectionNB-IoT


Table 4. SIB4 Contents
	Element

	intraFreqNeighCellList

	· physCellId

	· q-OffsetCell dB

	intraFreqBlackCellList


Table 5. SIB5 Contents
	Element

	interFreqCarrierFreqList

	· dl-CarrierFreq

	· q-RxLevMin

	· p-Max

	· t-ReselectionNB-IoT

	· q-OffsetFreq


Table 6. SIB14 Contents
	Element

	ac-Barring-perPLMN-List

	· ac-Barring-Category

	· ac-BarringBitmap

	· ac-BarringForMO-Exception
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