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1. Introduction
In the previous RAN2 meeting some agreements were made:
RAN2 intends to branch from SIB1, i.e., LC/EC UEs receive a separate occurrence of SIB1 and others (different time/frequency resources). The new SIB1 is common for EC and LC. FFS whether we reuse the existing SIB IEs or introduce one or more SIBs.
…

From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion. 

This paper clarifies the necessary information to be broadcast for LC/EC MTC UE from operator’s point of view and discusses the necessary information in MIB to acquire SIB1 for LC/EC UE. The paper concluded based on the SIB size consideration, a new set of SIB for LC/EC MTC needs to be defined. 
2. Discussion 1: SIB contents and size
Except for SIB1, RAN2 has not decided whether existing SIB will be reused or new SIB will be introduced for LC/EC MTC UE. There were some views that considered new SIBs for LC/EC MTC UE should be introduced (i.e., so there will be two sets of SIB, one for legacy UE and another for LC/EC MTC UE) [xxx]. In order to decide whether new set of SIBs is needed or not, we think it is worthwhile to clarify what kind of information is necessary for LC/EC MTC UE from operator’s perspective. If new set of SIBs are to be introduced, operator needs to make sure that they are future proof and flexible enough to be enhanced in the future, and yet simple and compact enough considering the functionally-restrictive nature of LC/EC UE. The following are the main points to be considered:
1. Cell (Re)Selection

It is assumed that legacy cell re-selection behaviour can also be applied to LC/EC MTC UE. Intra frequency and inter frequency cell (re)selection is considered to be the main scenario for MTC UE, and therefore SIB3 and SIB5 are necessary. Inter frequency cell reselection may be necessary when the network operator allows several frequencies to serve LC/EC MTC UEs. The size of SIB5 (inter frequency cell reselection parameter) depends on the number of frequencies set for an MTC UE to measures. With regard to Inter RAT cell reselection, we tend to think that it is not needed for LC/EC MTC UE.
2. Barring information  (Cell Barred, ACB vs. EAB)

· Cell Barred information in SIB1 needs to be kept. 

· ACB information (SIB2) vs. EAB information (SIB14):
Operator needs to be able to control access from LC/EC MTC UEs. Therefore, either ACB or EAB can be applied. To simplify the LC/EC UE, only one of the access class barring mechanisms should be supported. Since EAB was designed and specified for MTC UEs, EAB mechanism should be applied for LC/EC MTC UE.
3. ETWS, CMAS
The cost reduction for LC MTC UE by simplifying RF functionality support and requirement for EC MTC UE to be placed in poor coverage area imply that these UEs are NOT meant to be used for emergency use cases.  Therefore, we think that it is not necessary for LC/EC MTC UE to support ETWS or CMAS.

4. MBMS

We think that MBMS functionality is not needed for LC/EC MTC UE. However, there may be other view that thinks sending MTC data via MBMS would

5. GPS  time information

This information is not mandatorily necessary for GPS positioning, but may be necessary depending on network operator.

6. WLAN Traffic Steering

LC/EC UE does not need to support WLAN-EUTRAN traffic steering.
7. D2D discovery and communication
LC/EC UE does not need to support D2D.

Table 1 below shows the minimum and maximum size of the legacy SIBs, and summarizes whether the SIB is necessary or not for LC/CE MTC UE. The table in Annex shows the details of which IEs are included.

Table 1: Legacy SIB size

	No
	Legacy SIB
	Size [bit]
	Necessary for LC/CE UE?
	Comment

	
	
	Min
	Max
	
	

	1
	SIB2
	256
	536
	yes
	Max calculation include barring parameters.

	2
	SIB3
	144
	224
	yes
	Intra frequency cell reselection.

	3
	SIB4
	56
	344
	no
	Intra freq neighbour cell reselection
Min calculation for 1 neigh cell list, max for 16.

	4
	SIB5
	152
	1368
	yes
	Inter frequency cell reselection
Min calculation for 1 frequency, max for 8 frequency.
IncMon is not considered.

	5
	SIB6
	104
	1448
	no
	Inter RAT (UTRA) cell-reselection.
min calculation for 1 carrier, max calculation for 16 carrier
calculated only for FDD carrier.
IncMon is not considered

	6
	SIB7
	N/A
	N/A
	no
	inter RAT (GERAN) cell-reselection

	7
	SIB8
	N/A
	N/A
	no
	inter RAT (CDMA2000) cell-reselection

	8
	SIB9
	N/A
	N/A
	no
	Home eNB

	9
	SIB10
	296
	N/A
	no
	ETWS

	10
	SIB11
	N/A
	10080
	no
	max depends on CBC data (15 page X84 oct = 1260 oct)

	11
	SIB12
	N/A
	10080
	no
	same as SIB11

	12
	SIB 14
	224
	816
	yes
	min common PLMN, max size: 6 PLMN

	13
	SIB15
	264
	N/A
	no
	MBSFN SAI
max intra 1, Inter 1

	14
	SIB16
	328
	N/A
	no
	GPS time and UTC

	15
	SIB17
	240
	N/A
	no
	WLAN traffic steering

	16
	SIB18
	1944
	N/A
	no
	D2D communication
1 pool list

	17
	SIB19
	1504
	N/A
	no
	D2D discovery
1 pool list


The table in Annex shows the details of which information within each legacy SIB that is necessary for LC/EC MTC.  

From the analysis above, we can conclude that the necessary SIB information for LC/EC MTC UE are common radio resource configuration (in legacy SIB2), intra and inter frequency cell reselection parameter (SIB3, SIB5) with limited number of carrier frequencies and EAB parameter (SIB 14). 

Proposal 1: 
The main contents necessary for LC/EC MTC UE are information contained in existing SIB2, SIB3, SIB5 and SIB14.
From table 1 we can also see that the sum of the minimum size of necessary information in existing SIB2, SIB3, SIB5 and SIB14 is already close to 1000 bits. If only one SIB for LC/EC MTC is defined, with “discontinuous” SIB repetitions every 20ms, 4 to 12 seconds is needed for reception (assuming EPA1 1% BLER) [2]. Although it is commonly agreed that long delay for signalling and data reception for EC/LC UE is acceptable, we think that there are certain information (e.g., barring information) that would be beneficial to be received faster than other. Defining different information in different SIB message would allow more flexible SIB sending. Therefore, a new/different set of SIBs for LC/EC MTC UE should be defined (e.g., L-SIB2, L-SIB3, L-SIBx)

Proposal 2: 
A new/different set of SIBs for LC/EC MTC UE should be defined (e.g., L-SIB2, L-SIB3, L-SIBx)
3. Discussion 2: Spare bit in MIB for SIB1 scheduling info

Information that may need to be included in the MIB for the LC/EC UE is as follows (non exhaustive):

Item 1:
Scheduling carrier frequency (whether always the center of 1.4MHz carrier, or whether frequency hopping is applied)

Item 2: 

Periodicity of SIB1 (fix or configurable periodicity)

Item 3: 

Number of TBS (fix or configurable number of TBS)

Item 4: 

Repetition (fix or configurable SIB1 repetition)

If fix scheduling is adopted (specified in the relevant specification) for all the items, then there may be no need for any information in the MIB except for the indication of whether the NW supports LC/EC UE. If some extent of configurability is needed and assuming that for each item 2 values are possible, 4 or 5 bits are needed (5 bits if frequency hopping information is separated). If SIB1 scheduling info is included in the SIB, this can already be an indication of NW support of LC/EC UE. Note that there are only 10 spare bits in the existing MIB. Considering the possibility that other Rel-13 work item (e.g., eDRX) may also need to utilize these spare bits, RAN1/2 need to be careful when assigning these bits for LC/EC UE purpose.

Observation: 
RAN2 needs to be careful when assigning spare bits in the MIB and consider other functionality that may need to utilize these bits.
4. Summary and Proposal
The necessary and possible size of the information to be broadcast for LC/EC MTC UE was clarified.  Possible information for SIB1 scheduling was also discussed. The following were proposed and observed:

Proposal 1: 
The main contents necessary for LC/EC MTC UE are information contained in existing SIB2, SIB3, SIB5 and SIB14.
Proposal 2: 

A new/different set of SIBs for LC/EC MTC UE should be defined (e.g., L-SIB2, L-SIB3, L-SIBx)

Observation: 
RAN2 needs to be careful when assigning spare bits in the MIB and consider other functionality that may need to utilize these bits.
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ANNEX
	Legacy MIB/SIB
	Information
	Size Calculation
	Comment

	
	
	min[bit]
	Max
	

	SIB2
	　
	　

	
	ac-BarringInfo
	x
	✔
	　

	　
	  ac-BarringForEmergency
	x
	✔
	ACB is not needed, instead EAB is necessary.

	　
	  ac-BarringForMO-Signaling
	x
	✔
	

	　
	  ac-BarringForMO-Data
	x
	✔
	

	　
	ssac-BarringForMMTEL-Voice
	x
	✔
	

	　
	ssac-BarringForMMTEL-Video
	x
	✔
	

	　
	ac-BarringForCSFB
	x
	✔
	

	　
	ac-BarringSkipForMMTELVoice
	x
	✔
	

	　
	ac-BarringSkipForMMTELVideo
	x
	✔
	

	　
	ac-BarringSkipForSMS
	x
	✔
	

	　
	ac-BarringPerPLMNList
	x
	✔
	

	　
	radioResourceConfigCommon
	✔
	✔
	　

	　
	  rach-ConfigCommon
	✔
	✔
	　

	　
	  bcch-Config 
	✔
	✔
	　

	　
	  pcch-Config 
	✔
	✔
	　

	　
	  prach-Config
	✔
	✔
	　

	　
	  pdsch-ConfigCommon
	✔
	✔
	　

	　
	  pusch-ConfigCommon
	✔
	✔
	　

	　
	  pucch-ConfigCommon
	✔
	✔
	　

	　
	  soundingRS-UL-ConfigCommon
	✔
	✔
	　

	　
	  uplinkPowerControlCommon
	✔
	✔
	　

	　
	  ul-CyclicPrefixLength
	✔
	✔
	　

	　
	ue-TimersandConstants
	✔
	✔
	　

	　
	freqInfo
	✔
	✔
	　

	　
	  ul-CarrierFreq
	✔
	✔
	　

	　
	  ul-Bandwidth
	✔
	✔
	　

	　
	  additionalSpectrumEmission
	✔
	✔
	　

	　
	mbsfn-SubframeConfigList
	x
	✔
	　

	　
	timeAlignmentTimerCommon
	✔
	✔
	　

	　
	multiBandInfoList
	x
	✔
	　

	SIB3
	
	Intra frequency cell reselection

	
	CellReselectionInfoCommon
	✔
	✔
	　

	
	 q-Hyst
	✔
	✔
	　

	　
	 speedStateReselectionPars
	x
	✔
	　

	　
	  - mobilityStateParameter
	✔
	✔
	　

	　
	  - qHystSF-Medium
	✔
	✔
	　

	　
	  - qHystSF-High
	✔
	✔
	　

	　
	CellReselectionServingFreqInfo
	✔
	✔
	　

	　
	 - s-NonIntraSearch
	✔
	✔
	　

	　
	 - threshServingLow
	✔
	✔
	　

	　
	 - cellReselectionPriority
	✔
	✔
	　

	　
	IntraFreqCellReselectionInfo
	✔
	✔
	　

	　
	 - q-RxLevMin
	✔
	✔
	　

	　
	 - p-Max
	✔
	✔
	　

	　
	 - s-IntraSearch
	✔
	✔
	　

	　
	 - allowedMeasBandwidth
	x
	✔
	　

	　
	 - presenceAntennaPort1
	✔
	✔
	　

	　
	 - neighCellConfig
	x
	✔
	　

	　
	 - t-ReselectionEUTRA
	✔
	✔
	　

	　
	 - t-ReselectionEUTRA-SF
	x
	✔
	　

	　
	s-IntraSearchP
	✔
	✔
	　

	　
	s-IntraSearchQ
	✔
	✔
	　

	　
	s-NonIntraSearchP
	✔
	✔
	　

	　
	s-NonIntraSearchQ
	✔
	✔
	　

	　
	q-QualMin
	✔
	✔
	　

	　
	threshServingLowQ
	✔
	✔
	　

	　
	q-qualMinWB
	x
	✔
	　

	　
	q-qualMinRSRQ-OnAllSymbols
	x
	✔
	　

	SIB4
	
	Intra freq neighbour cell reselection
Min calculation for 1 neigh cell list, max for 16

	　
	intraFreqNeighCellList (of) IntraFreqNeighCellInfo
	✔
	✔
	　

	　
	 - physCellId
	✔
	✔
	　

	　
	 - qOffsetCell
	✔
	✔
	　

	　
	intraFreqBlackCellList
	✔
	✔
	　

	　
	csg-PhyscellIdRange
	✔
	✔
	　

	SIB5
	　
	Inter frequency cell reselection
Min calculation for 1 frequency, max for 8 frequency
IncMon is not considered.

	　
	interFreqCarrierFreqList (of) InterFreqCarrierFreqInfo
	　
	　
	　

	　
	 - dl-CarrierFreq
	✔
	✔
	　

	　
	 - q-RxLevMin
	✔
	✔
	　

	　
	 - p-Max
	✔
	✔
	　

	　
	 - t-ReselectionEUTRA
	✔
	✔
	　

	　
	 - t-ReselectionEUTRA-SF
	✔
	✔
	　

	　
	 - threshX-High
	✔
	✔
	　

	　
	 - threshX-Low
	✔
	✔
	　

	　
	 - allowedMeasBandwidth
	✔
	✔
	　

	　
	 - presenceAntennaPort1
	✔
	✔
	　

	　
	 - cellReselectionPriority
	✔
	✔
	　

	　
	 - neighCellConfig
	✔
	✔
	　

	　
	 - q-OffsetFreq
	✔
	✔
	　

	　
	 - interFreqNeighCellList
	✔
	✔
	　

	　
	 - interFreqBlackCellList
	✔
	✔
	　

	　
	 - q-QualMin-r9
	✔
	✔
	　

	　
	 - threshX-HighQ-r9
	✔
	✔
	　

	　
	 - threshX-LowQ-r9
	✔
	✔
	　

	　
	 - q-qualMinWB
	x
	✔
	　

	　
	 - multiBandInfoList
	x
	✔
	　

	SIB 14
	　
	min size: common PLMN, max size: 6 PLMN

	
	EAB-Config (
	　
	　
	　

	　
	 - eab-Category
	✔
	✔
	　

	　
	 - eab-BarringBitmap
	✔
	✔
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