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SIBs transmission enhancement was discussed in RAN1#79 and the following agreements were achieved: 
Agreements:
· RAN1 recommends that RAN2 consider introducing new SIB(s) for Rel-13 low complexity UEs in normal and enhanced coverage
· A Rel-13 low complexity UE will not be able to
· Receive SI-messages in more than 6 contiguous PRBs 
· Receive PDCCH which schedules transmissions of legacy SIBs
· FFS: Whether UE can receive PDCCH which schedules transmissions of legacy SIBs in 1.4 MHz system BW case
· Maximum TBS, SIB size(s) and time-domain aspects including e.g. SI-windows and SIB update rate(s) can be decided jointly with RAN2
· This does not preclude the possibility of using a subset of the new SIB(s) for normal coverage or enhanced coverage 
· FFS whether UEs of other category in enhanced coverage can use this SIB(s)
· RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage
· Send the above recommendation and the WA and agreements from RAN1#78bis to #79 on TBS in an LS to RAN2
In addition, another LS to RAN2 [1] includes observations on SIB performance. This contribution summarizes some guidelines or principles for SIB design, which may look more like RAN2 discussion but may affect RAN1 issues as well. 
Discussion on TB size and SIB size
TB size
Some preliminary results [2] [3] show it is more efficient to use one SIB rather than multiple smaller SIBs although it is still FFS in the LS [1]. More simulation results are provided in [4] and can also be seen from the email discussion, which confirmed the observation. 
SIB size
This section tries to evaluate what the SIB size is assuming there is only one SIB including all necessary contents that are required for Rel-13 MTC UEs and UEs operating CE. Considering limiting support of mobility for Rel-13 MTC UEs in coverage enhancement (CE), at least contents in SIB1, SIB2, and SIB14 should be supported (except some IEs in SIB1 highlighted in yellow which may not be required if assuming there is only one SIB and some IEs in SIB2 which are not necessary either) for Rel-13 MTC and/or CE as summarized in Table 1 in Appendix. The radio resource configuration common of SIB2 and the size are listed in Table 2 in details, which is required for both Rel-13 MTC UEs and UEs operating CE. Note that the size estimation of the radio resource configuration common is based on normal UEs. For Rel-13 MTC UEs and/or UEs operating CE, the configurable values for some IEs may be different from that for normal UEs. However, the size of IEs wherein is roughly assumed to be the same. 
In addition, some specific parameters related to Rel-13MTC and CE need to be included in SIB as well, say belongs to SIB X and SIB Y, respectively. SIB X comprises narrowband operation, e.g., the frequency location of the narrowband. SIB Y includes the CE related parameters, e.g., the number of CE levels and the number of repetitions per level for PRACH, PDSCH, PUCCH, and PUSCH, etc. The conservative sizes estimation of SIB X and SIB Y is summarized in Table 1. 
Assuming all parameters will be in one SIB, the total size will be 1246 bits according to Table 1. Note that size estimation given in Appendix is based on a certain specific assumption. As RAN1 makes more progress on related issues, the size may be more or less changing. However, it may not change the observation that the total size exceeds 1000 bits.
Observation: By analysis of the required parameters of SIB for Rel-13 MTC and UEs operating coverage enhancement and assuming all parameters will be in one SIB, the total size exceeds 1000 bits. 

SIB transmission design
The desirable and feasible SIB transmission design needs to take into account the following issues:
1) eNB determines when to enable CE.
Since in Rel-12 study CE was justified to be provided in the “quiet time” during which normal UE populations are sparse, but cell performance should be robust at busy times. Hundreds of repetitions per message in CE may block resources usage of normal UEs which should be avoided at busy times, so it is essential that eNB can enable, disable, and re-configure CE as needed.
eNB indicates whether CE is supported in the cell and when CE is on/off for the sake of UE power consumption. Otherwise, UE will waste power in keeping trying to access by transmitting preamble or decoding paging but CE is disabled then. 
Proposal 1: Whether coverage enhancement is supported is indicated by SIB. 
2) eNBs in different cells will  configure the level/number of SIB repetitions in CE separately.
The following agreements were achieved in Rel-12:
· After the initial random access procedure, for a physical channel using repetition, the repetition level is up to network 
· For UEs in enhanced coverage mode for MTC, multiple repetition levels for PUSCH and PDSCH in time domain are specified.
The first agreement was confirmed in the last meeting for Rel-13 WI. It is beneficial that eNB could configure the repetition level according to the requirements per UE in terms of frequency efficiency. SIB transmissions address all UEs in the cell, so the repetition level or the number of repetitions needs to take into account the UEs in the worst case or the average requirement for CE which, however, may not be the same in different cells. Furthermore, UEs can keep trying decoding to get the tradeoff with the number of repetitions, which will affect UEs’ power consumption and the latency for accessing the network. Therefore, it is desirable that eNBs could determine which level will be supported in the cell, assuming the repetition numbers are the same for each level in different cells. 
Proposal 2: The network can configure different coverage enhancement levels for SIB transmission in different cells. 
3) Updates for the legacy SIB and the enhanced SIB.
It was mentioned in the last meeting that an enhanced SIB may have a longer modification period and SIB only changes at the boundary of the modification period [5]. If the legacy SIBs and the enhanced SIBs have mutually exclusive contents, different update rates do not affect each other. However, if there is common content, e.g., TDD configuration, and if it is changed in the legacy SIB but not changed yet in the enhanced SIBs because of the longer modification period, the CE operation may collapse. 
It is not expected that UEs receiving the legacy SIBs apply the updated SIBs but UEs receiving the enhanced SIB still apply the out of date SIBs at the same time. One way to avoid it is that eNB only transmits the updated information from the beginning of the longer modification and the notification for SIB changes for UEs operating CE need to be transmitted ahead earlier than that for normal UEs as illustrated in Fig. 1, but whenever the notification is sent, the modification period boundaries need to be aligned between the enhanced SIB and legacy SIBs. 


[bookmark: _Ref409721513]Fig. 1: Notification of changes for SIB
Proposal 3: The modification period boundaries for the enhanced SIB and legacy SIBs are aligned.
4) Time domain resources used for SIB repetitions.
TDD configuration and MBSFN subframes configuration are carried in legacy SIB1 and SIB2 [5], respectively, which are not known before SIB1 and SIB2 are obtained. Therefore, SIB1 repetitions can only map into subframes #0 and #5 for TDD; SIB2 repetitions can map into subframes #0, 4, 5, and 9 for FDD and #0, 1, 5, and 6 for TDD. If the mentioned subframes are configured for transmission of paging messages for any UE with the cell-specific paging configuration, SIB repetitions will not collide with CSI-RS. Otherwise, SIB repetitions could be punctured by or perform rate-matching around CSI-RS of all configurations. 
Proposal 4: SIB repetitions could be punctured by or perform rate-matching around CSI-RS of all configurations on subframes that could not be determined to be used for paging before receiving SIB. 
Conclusions
This contribution summarizes considerations for the enhanced SIB design, which concludes the following observation and proposals:
Observation: By analysis of the required parameters of SIB for Rel-13 MTC and UEs operating coverage enhancement and assuming all parameters will be in one SIB, the total size exceeds 1000 bits. 
Proposal 1: Whether coverage enhancement is supported is indicated by SIB. 
Proposal 2: The network can configure different coverage enhancement levels for SIB transmission in different cells. 
Proposal 3: The modification period boundaries for the enhanced SIB and legacy SIBs are aligned.
Proposal 4: SIB repetitions could be punctured by or perform rate-matching around CSI-RS of all configurations on subframes that could not be determined to be used for paging before receiving SIB. 
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[bookmark: _Ref410390490]Table 1: Size estimation of SIBs required for MTC and/or CE
	　
	Contents
	Size for IEs (bits) that may not be needed for MTC and/or CE
	Size (bits)
	Total size (bits)

	SIB1
	plmn-IdentityList
	　
	150
	388

	
	Tracking area code;
	　
	16
	

	
	Cell ID;
	　
	28
	

	
	Cell barred;
	　
	1
	

	
	intraFreqReselection
	　
	1
	

	
	CSG indication;
	　
	1
	

	
	CSG identity;
	　
	27
	

	
	Cell selection info
	　
	9
	

	
	P-Max
	　
	6
	

	
	Frequency band indicator;
	　
	6
	

	
	SchedulingInfoList
	150
	　
	

	
	TDD configuration;
	　
	7
	

	
	si-WindowLength
	3
	　
	

	
	systemInfoValueTag
	5
	　
	

	
	MultiBandInfoList
	　
	51
	

	
	freqBandIndicator-v9e0 
	　
	8
	

	
	multiBandInfoList-v9e0
	　
	64
	

	
	cellSelectionInfo-v920
	　
	8
	

	
	TDD-Config-v1130
	　
	1
	

	
	cellAccessRelatedInfo-v12xy
	　
	1
	

	
	cellSelectionInfo-v12xy 
	　
	3
	

	SIB2 (common radio resource configuration)
	AC barring info;
	　
	27
	728

	
	Radio resource configuration common;
	　
	162
	

	
	ue-TimersAndConstants
	　
	19
	

	
	Frequency info;
	　
	22
	

	
	MBSFN subframe configuration list;
	　
	249
	

	
	Time alignment common;
	　
	3
	

	
	ssac-BarringForMMTEL-Voice-r9
	　
	　
	

	
	ssac-BarringForMMTEL-Video-r9
	　
	　
	

	
	ac-BarringForCSFB-r10
	　
	　
	

	
	ac-BarringSkipForMMTELVoice-r12
	　
	　
	

	
	ac-BarringSkipForMMTELVideo-r12
	　
	　
	

	
	ac-BarringSkipForSMS-r12
	　
	　
	

	
	ac-BarringPerPLMNList-r12
	　
	184
	

	
	multiBandInfoList
	　
	44
	

	
	ul-CarrierFreq-v9e0
	　
	18
	

	SIB14 (EAB)
	EAB parameters;
	　
	　
	79

	
	EAB configuration PLMN;
	　
	
	

	SIB X for Rel-13 (estimation)
	DC location of the downlink common narrowand for paging and RAR or other SIBs
(Depends on how many narrowbands.
19 possible DC locations in a 20MHz carrier)
	　
	5
	12

	
	Frequency location for UL transmissions (maybe optional)

	　
	5
	

	
	CFI indication 
	　
	2
	

	SIB Y for coverage enhancement (estimation)
	Number of levels and number of repetitions per level for PRACH
	　
	15
	39

	
	Number of levels and number of repetitions per level for PDSCH
	　
	8
	

	
	Number of levels and number of repetitions per level for PUSCH
	　
	8
	

	
	Number of levels and number of repetitions per level for PUCCH
	　
	8
	

	Total of SIB size
	1246




[bookmark: _Ref410390729]Table 2: Size estimation of Radio resource configuration common in SIB2
	Radio resource configuration common
	IEs
	Size (bits)

	rach-ConfigCommon
	numberOfRA-Preambles
	4

	
	sizeOfRA-PreamblesGroupA
	4

	
	messageSizeGroupA
	2

	
	messagePowerOffsetGroupB
	3

	
	powerRampingStep
	2

	
	preambleInitialReceivedTargetPower
	4

	
	preambleTransMax
	4

	
	ra-ResponseWindowSize
	3

	
	mac-ContentionResolutionTimer
	3

	
	maxHARQ-Msg3Tx
	3

	BCCH-Config
	modificationPeriodCoeff
	2

	pcch-Config 
	defaultPagingCycle
	2

	
	nB
	3

	PRACH-Config
	rootSequenceIndex
	10

	
	prach-ConfigIndex
	6

	
	zeroCorrelationZoneConfig
	4

	
	prach-FreqOffset
	8

	PDSCH-ConfigCommon
	referenceSignalPower
	7

	
	p-b
	2

	pusch-ConfigCommon
	n-SB
	2

	
	hoppingMode
	1

	
	pusch-HoppingOffset
	7

	
	enable64QAM
	1

	
	groupHoppingEnabled
	1

	
	groupAssignmentPUSCH
	5

	
	sequenceHoppingEnabled
	1

	
	cyclicShift
	3

	PUCCH-ConfigCommon
	deltaPUCCH-Shift
	2

	
	nRB-CQI
	7

	
	nCS-AN
	3

	
	n1PUCCH-AN
	11

	UplinkPowerControlCommon
	p0-NominalPUSCH
	8

	
	alpha
	3

	
	p0-NominalPUCCH
	8

	
	deltaPreambleMsg3
	3

	
	deltaF-PUCCH-Format1
	2

	
	deltaF-PUCCH-Format1b
	2

	
	deltaF-PUCCH-Format2
	2

	
	deltaF-PUCCH-Format2a
	2

	
	deltaF-PUCCH-Format2b
	2

	SoundingRS-UL-ConfigCommon
	release/setup
	1

	
	srs-BandwidthConfig
	3

	
	srs-SubframeConfig
	4

	
	ackNackSRS-SimultaneousTransmission
	1

	
	srs-MaxUpPts
	1

	Total of Radio resource configuration common  (bits)
	　
	162
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