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Discussion and decision
1 Introduction

The "Further LTE Physical Layer Enhancements for MTC" WI targets to specify a new Rel-13 low complexity UE category/type for MTC operation and to design a new mode of operation that allows to improve LTE coverage [1]. This contribution discusses the open aspects to enable system information reception for Rel-13 LC UEs and UEs operating in Enhanced Coverage mode. 
2 MIB message
This new Rel-13 LC UE category is characterized by working only in a reduced 1.4MHz bandwidth within the whole system bandwidth. The new Rel-13 enhanced coverage (EC) functionality/mode, which may be used by those new Rel-13 LC UEs and any other UE operating delay tolerant MTC applications, requires the usage of repetition techniques, amongst other aspects. Consequently, the cell support for Rel-13 LC UEs and Rel-13 EC mode needs to be indicated, as soon as possible to the UE. The master information block, MIB, message can be received by these UEs, as it is already transmitted in the center 6RBs (1.4MHz) and, RAN1 is also discussing to send additional repetitions within the 40ms of the PBCH cycle. Therefore, MIB could carry the network support information for Rel-13 LC UEs and EC mode. This support information could be provided by simple bit indicators or implicitly by including specific configuration indications required for Rel-13 LC UEs (e.g. related to the new SIB1 allocation due to the reduced BW limitation) and for EC mode (e.g. related to the repetition number/allocation of the new SIB1). 
Based on previous RAN1 agreements/WA and RAN2#89 agreements (copied below), our understanding is that PDCCH is not preferred to be used to provide scheduling information for the new system information block, SIB, messages that will be received by Rel-13 LC UEs and Rel-13 UEs supporting EC mode. 
"4. 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."
As per the agreement above, Rel-13 LC/EC SIB1 scheduling information will need to be defined in specification and/or shared via MIB; however, RAN2 and RAN1 need to further progress on the SI design to close this aspect.
Proposal 1: RAN2 to agree on defining independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. The actual information, e.g. 2bits vs implicit indication of new SIB1 scheduling info. and number of EC repetitions, is FFS.
3 Rel-13 SIB message
3.1 Rel-13 SIB message content
In RAN2#89 meeting, as per reference below, the specification of new Rel-13 branch of the SIB messages common for Rel-13 LC UEs and EC mode, and their potential 1000bits TBS restriction was agreed. The objectives of this Rel-13 WI [1] targets to reduce the UE bandwidth, complexity and power consumption, amongst others; for simplicity, in this contribution, these new Rel-13 LC/EC SIB messages are called reduced SIB (rSIB).
"2. 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.
6. RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based is on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs."
From that agreement #2, it is still not clear if the Rel-13 rSIB messages have the same or different content as legacy SIB messages. Table 1 summarizes three options to consider based on the relation between the legacy and Rel-13 reduced SI messages. This classification depends on the impacts of the legacy SI ASN.1 structures (i.e. actual information elements considered) and the legacy parameters' values.
Table 1. Potential options to define the new Rel-13 reduced SIB (rSIB) messages

	Potential options
	What is the relation of SIB and rSIB msg.?
	Can SIB and rSIB be combined?
	Our comment based on the requirements of Rel-13 LC UE and Rel-13 EC mode (Rel-13 LC/EC UE)
	Our View

	Opt. A
	Same ASN.1 structures and same values
	Yes
	Rel-13 LC/EC info. is not relevant to other UEs. 
If all info of SI msg. needs also to be included, a lot of rSIB msg are required due to the 1000bits limitation, which would lead to an increase of the UE power consumption.
	Not preferred

	Opt. B
	Same ASN.1 structures but potentially different values
	No
	Rel-13 LC/EC UEs could still support all legacy features; however this would not help reducing the TB/msg. size, UE complexity / power consumption.
	Not preferred

	Opt. C
	Potentially different ASN.1 structures and different values
	No
	The new SI could have less amount of info. than legacy e.g. reduced configuration options and simplified functionality. This would help to reduce the UE complexity / power consumption.
	Preferred


Table 1 explains the benefit of defining these new rSIB messages allowing to have different ASN.1 structures and values than legacy SIB msg. In summary, due to the reduced BW support, the maximum allowed TBS and the amount of EC repetitions needed, it is helpful if the new rSIB nessages have the minimal information required in order to better achieve the WI's objectives of reducing UE complexity (i.e. not all legacy functionalities are needed e.g. IMS support) and UE power consumption (e.g. reducing the overall active time needed to decode SI message).
Proposal 2. RAN2 to agree that the new Rel-13 reduced SIB, rSIB, message(s) could have different ASN.1 structures, IEs, and range of values. 
In addition, Rel-13 LC UEs and Rel-13 UEs EC mode would benefit if the amount of SI broadcast is reduced significantly to better fulfil their time requirements. Annex A lists the legacy SIB messages as specified up to Rel-12 for reference; however the most relevant ones for our case are legacy SIB1, SIB2 and SIB14 as well as SIBs 3-5 if cell reselection and LTE neighboring information are required. The proposed approach is to use these legacy SIB messages as an initial baseline to identify: (a) the IEs that are not applicable, (b) the IEs that require strictly the same value as legacy ones (e.g. information specific to the cell configuration), (c) the IEs that could be simplified (e.g. pre-defining the information or set of configurations in the specification, (d) IEs could be reused with same or different range of values. Additionally the new IEs specific to these kind of Rel-13 UEs has to be defined. 
Proposal 3. RAN2 to discuss the required IEs and potential changes/simplifications for the new Rel-13 reduced SIB, rSIB, messages. The embedded summary excel document could be used as baseline for the discussion, which only contains the IEs for the applicable legacy SIBs (SIB1-5/14).


[image: image1.emf]Microsoft Excel  97-2003 Worksheet


RAN2 agreed to maintain similar SIB flexibility as legacy SI concept, in RAN2#89; however, the SI scheduling information would need to be somehow pre-configured in the UE, e.g. defining it through specification or sharing it in previous broadcasted messages such as in MIB/rSIB1, as there is no preference to use SI-RNTI ((e)PDCCH-less).

"1. RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, i.e., the size of the SIBs should not be fixed. It should be possible to configure features in SIB as required by the operator while trading against achievable coverage.

1.a. RAN2 will aim to align the SIB/SI formats and scheduling in accordance with the recommendations received from RAN1. RAN2 will confirm the SIB concept with RAN1"
RAN1 also indicated in their LS [2] that it is better to operate with smaller SI message size in order to reduce the number of repetitions required; in addition, it is beneficial for the UE to know in advance the Rel-13 new rSIB message size in order to simplify the blinding decoding efforts.
"From overhead point of view it will thus be beneficial to reduce the number of transmitted system information bits as much as possible.
However, it appears to be more efficient to transmit a fixed number of system information bits in one single TB (up to the simulated maximum TBS of 1000 bits) rather than splitting them into separate smaller TBs."
One approach is that RAN1 defines the configurations assuming always the upper boundaries of 1000bits and if the actual rSIB payload message is smaller, the network could add padding. The main disadvantages, if the actual rSIB was originally smaller, are that a lot of resources are wasted, and the required number of EC repetition is also the highest. Therefore it might be more efficient if few potential fixed TB sizes are defined for the new rSIB in order to address those aspects while providing still certain flexibility. The network could choose the more appropriate value depending on the included IEs and corresponding TBS size indication could be shared with the UE to minimize its blind decoding efforts. RAN2 could provide inputs to RAN1 on these suggested fixed sizes after the required IEs for the new rSIB message(s) are identified. 
Proposal 4: RAN2 to agree on defining few fixed TB sizes for the new Rel-13 rSIB message(s) to provide network flexibility while minimizing UE decoding efforts. FFS the IEs for the new rSIB in order to determine the optimum fixed TB sizes.
3.2 Rel-13 SIB message periodicity
Legacy SI reception mechanism, i.e. SI periodicity, "SI window" and BCCH modification period, is still applicable for the new rSIBs [3] unless major issues are identified that requires to re-design this SI reception mechanism. On this regard, Annex B, in Table 4-6, evaluates the number of SI messages that could be sent within each legacy BCCH modification period assuming that different number of SI message repetitions (in the order of SI window) are included within each SI period. This description also corresponds to the approach A) described in Figure 1 below. For example, as per Annex B Table 5, assuming a SI period of 320ms and a modification period of 20.48s, if 15 SI repetitions are sent within each SI window, around 960 repetitions of the SI message could be sent within that modification period. That amount of SI message copies would be sufficient for a UE in EC mode to be able to decode the message based on RAN1's feedback (reference also added in Annex B Table 2). On the other hand, it is also important to notice that high number of SI repetitions within a SI period results in an increase of the time that the UE needs to be active decoding SI information (as per Annex B, Table 3). In addition, referring to Table 4-6 numbers marked in red, depict the not preferred cases because even would provide enough SI message repetitions, the UE would need to spend more than 10% of the time reading rSIB msg and therefore those cases might not be the optimum in terms of UE power consumption due to the active time. 

The description of the example above, corresponds to the Approach A) in Figure 1, in which rSIB messages are combined across different SI windows/periods. The main advantage is that SI mechanism allows that Rel-13 LC UEs, not operating in EC mode, to acquire rSIB msg. in similar way as legacy UE i.e. without having to expect additional details. On the other hand, any Rel-13 UEs using EC mode will have to combine copies from the rSIB msg. from different SI windows in order to get the amount of rSIB copies required within the BCCH modification boundaries. For the EC mode case, there is a potential concern that might require further study; having to combine rSIB messages from different SI-windows/SI-periods might require new considerations for the UE (such as on the number of HARQ processes used [4]) .
Approach B), in Figure 1, describes a second option that targets to avoid the combining across different SI-windows/SI-periods in order to address the concern explained with previous approach. On approach B) the legacy SI-window and SI-periodicity would have to be extended in order to accommodate all required repetitions, in addition any Rel-13 LC UE that has to decode the new rSIB message will experience longer delays as the different SI messages are sent sequentially. The question is whether those delays can be acceptable for any Rel-13 LC UE that is not using EC mode; in addition those delays will depend on the frequency with which the copies of the rSIB message are sent.
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Figure 1. Approaches to enable SIB messages repetitions to support Rel-13 EC mode
Proposal 5. RAN2 to discuss and if possible, agree on a preferred solution for the SI mechanism: Approach A) "rSIB messages are combined across different SI period" or Approach B) "rSIB messages are combined in the same (extended) SI window" to operate with EC mode.
As it is mentioned in previous section, the locations of the new Rel-13 rSIB (time, frequency and MCS/TBS) will be known by the Rel-13 UEs without using (e)PDCCH. How to determine the frequency and MCS/TBS information should be better driven by RAN1 input; however RAN2 could already discuss how the time locations could be defined. It is shown in both approaches of Figure 1 that multiple SI repetitions are required within each SI window; however the location of this SI repetitions could be easily pre-defined in specification or configured through simple broadcasted indications.

Proposal 6. RAN2 to agree on using the same SI window and SI periodicity concept for new rSIB message while fixing the timing location within SI-window (e.g. a pattern could be defined in the specification or shared via rSIB1 message).
In either approach, the values of the BCCH modification period might need to be in the high range within legacy one or potentially even higher values could be defined. Therefore the networks that want to enable EC mode, could simply use longer values of legacy BCCH modification period in order to guarantee the high number of SI repetitions of the same rSIB message that Rel-13 UEs in need of EC might require. If companies have concern on impacting legacy UEs, RAN2 could discuss the specification of a different BCCH modification period for legacy SIB and new rSIB could also be considered as proposed by [5][6] in RAN2#89 meeting. 
Proposal 7. RAN2 to discuss and agree if a new Rel-13 BCCH modification period needs to be defined.
If companies agree that a new BCCH modification period is useful in order to better support Rel-13 EC mode and to potentially also help reducing the frequency in which the new Rel-13 rSIB messages need to be acquired (which ultimately could also benefit to reduce UE power consumption of Rel-13 LC/EC UEs), legacy frequency when the network can change cell specific parameters that are common for legacy SIB and Rel-13 rSIB messages needs to be discussed. Those SI parameters specific to the cell configuration (such as cellAccessRelatedInfo or tdd-Config) will have to be changed on same instants of time for any kind of UE. This could easily be guaranteed by network implementations if the new Rel-13 BCCH modification periods are multiples of the legacy ones [5]. In addition, this should not add a lot of complexity to the network as the cell specific configuration parameters are not expected to be changed frequently by networks. 
Proposal 8. RAN2 to agree that if a new Rel-13 BCCH modification period is defined, their range of values will be multiple of legacy value and it is up to network implementation to guarantee that cell specific information common for legacy UEs and Rel-13 LC/EC UEs (such as cellAccessRelatedInfo or tdd-Config) is changed on same time boundaries.
4 Conclusion
Proposal 1: RAN2 to agree on defining independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. The actual information, e.g. 2bits vs implicit indication of new SIB1 scheduling info. and number of EC repetitions, is FFS.
Proposal 2. RAN2 to agree that the new Rel-13 reduced SIB, rSIB, message(s) could have different ASN.1 structures, IEs, and range of values. 

Proposal 3. RAN2 to discuss the required IEs and potential changes/simplifications for the new Rel-13 reduced SIB, rSIB, messages. The embedded summary excel document could be used as baseline for the discussion, which only contains the IEs for the applicable legacy SIBs (SIB1-5/14).

Proposal 4: RAN2 to agree on defining few fixed TB sizes for the new Rel-13 rSIB message(s) to provide network flexibility while minimizing UE decoding efforts. FFS the IEs for the new rSIB in order to determine the optimum fixed TB sizes.

Proposal 5. RAN2 to discuss and if possible, agree on a preferred solution for the SI mechanism: Approach A) "rSIB messages are combined across different SI period" or Approach B) "rSIB messages are combined in the same (extended) SI window" to operate with EC mode.
Proposal 6. RAN2 to agree on using the same SI window and SI periodicity concept for new rSIB message while fixing the timing location within SI-window (e.g. a pattern could be defined in the specification or shared via rSIB1 message).
Proposal 7. RAN2 to discuss and agree if a new Rel-13 BCCH modification period needs to be defined.
Proposal 8. RAN2 to agree that if a new Rel-13 BCCH modification period is defined, their range of values will be multiple of legacy value and it is up to network implementation to guarantee that cell specific information common for legacy UEs and Rel-13 LC/EC UEs (such as cellAccessRelatedInfo or tdd-Config) is changed on same time boundaries.
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6 Annex A
Overview description for the legacy SIB messages as specified up to Rel-12:
	SIB#
	Description

	SIB1
	Cell access/selection, other SIB scheduling

	SIB2
	Access class barring, radio resource configuration information

	SIB3
	Cell re-selection information for intra-frequency, inter-frequency and/or inter-RAT cell re-selection 

	SIB4
	Neighboring cell related information relevant for intra-frequency cell re-selection

	SIB5
	Neighboring cell related information relevant for inter-frequency cell re-selection

	SIB6
	Neighbor info. for UTRA inter-RAT

	SIB7
	Neighbor info. for GERAN inter-RAT

	SIB8
	Neighbor info. for CDMA2000/HRPD inter-RAT

	SIB9
	Hone eNB name

	SIB10
	ETWS primary notification

	SIB11
	ETWS secondary notification

	SIB12
	CMAS notification

	SIB13
	MBMS control information

	SIB14
	EAB parameters

	SIB15
	MBMS service continuity

	SIB16
	GPS time and UTC info

	SIB17
	Information relevant for traffic steering between E-UTRAN and WLAN 

	SIB18
	Information related to ProSe Direct Communication

	SIB19
	Information related to ProSe Direct Discovery


7 Annex B
Table 2. Range of required number of repetitions for 15 dB coverage enhancement with single antenna receiver as presented by the different companies (provided in RAN1 LS "Summary for SIB evaluations for LTE Rel-13 MTC UE in enhanced coverage" R1-150595)
	
	”Continuous” repetitions
	”Discontinuous” repetitions

	
	EPA 1
	ETU 1
	EPA 1
	ETU 1

	TBS
	10%
	1%
	10%
	1%
	10%
	1%
	10%
	1%

	152
	40-180
	150-256
	18-100
	32-200
	65-96
	120-145
	60-79
	90-116

	328
	110-290
	300-365
	32-170
	64-270
	64-144
	100-209
	95-133
	150-187

	504
	128-390
	373-500
	60-210
	100-340
	90-205
	135-275
	130-183
	190-260

	1000
	260-740
	535-660
	100-340
	180-580
	150-438
	200-605
	220-405
	300-504


Table 3. Percentage (%) of active time required to receive all SI repetition sent in each SI period
	
	
	SI periodicity (ms)

	
	
	80
	160
	320
	640
	1280
	2560
	5120

	SI repetitions per SI period (in range of SI window)
	1
	1.25
	0.63
	0.31
	0.16
	0.08
	0.04
	0.02

	
	2
	2.50
	1.25
	0.63
	0.31
	0.16
	0.08
	0.04

	
	5
	6.25
	3.13
	1.56
	0.78
	0.39
	0.20
	0.10

	
	10
	12.50
	6.25
	3.13
	1.56
	0.78
	0.39
	0.20

	
	15
	18.75
	9.38
	4.69
	2.34
	1.17
	0.59
	0.29

	
	20
	25.00
	12.50
	6.25
	3.13
	1.56
	0.78
	0.39

	
	40
	50.00
	25.00
	12.50
	6.25
	3.13
	1.56
	0.78


Table 4. Repetition numbers of SIB msg. within the modification period assuming 10 repetitions per SI period

	
	
	SI periodicity assuming certain 10 repetitions (within the SI period/window)

	
	
	80 ms
	160 ms
	320 ms
	640 ms
	1280 ms
	2560 ms
	5120 ms

	BCCH modific. period
(sec.)
	0.640
	40
	20
	10
	5
	0
	0
	0

	
	1.280
	80
	40
	20
	10
	5
	0
	0

	
	2.560
	160
	80
	40
	20
	10
	5
	0

	
	5.120
	320
	160
	80
	40
	20
	10
	5

	
	10.240
	640
	320
	160
	80
	40
	20
	10

	
	20.480
	1280
	640
	320
	160
	80
	40
	20

	
	40.960
	2560
	1280
	640
	320
	160
	80
	40


Table 5. Repetition numbers of SIB msg. within the modification period assuming 15 repetitions per SI period
	
	
	SI periodicity assuming certain 15 repetitions (within the SI period/window)

	
	
	80 ms
	160 ms
	320 ms
	640 ms
	1280 ms
	2560 ms
	5120 ms

	BCCH modific. period
(sec.)
	0.640
	120
	60
	30
	15
	0
	0
	0

	
	1.280
	240
	120
	60
	30
	15
	0
	0

	
	2.560
	480
	240
	120
	60
	30
	15
	0

	
	5.120
	960
	480
	240
	120
	60
	30
	15

	
	10.240
	1920
	960
	480
	240
	120
	60
	30

	
	20.480
	3840
	1920
	960
	480
	240
	120
	60

	
	40.960
	7680
	3840
	1920
	960
	480
	240
	120


Table 6. Repetition numbers of SIB msg. within the modification period assuming 20 repetitions per SI period
	
	
	SI periodicity assuming certain 20 repetitions (within the SI period/window)

	
	
	80 ms
	160 ms
	320 ms
	640 ms
	1280 ms
	2560 ms
	5120 ms

	BCCH modific. period
(sec.)
	0.640
	160
	80
	40
	20
	0
	0
	0

	
	1.280
	320
	160
	80
	40
	20
	0
	0

	
	2.560
	640
	320
	160
	80
	40
	20
	0

	
	5.120
	1280
	640
	320
	160
	80
	40
	20

	
	10.240
	2560
	1280
	640
	320
	160
	80
	40

	
	20.480
	5120
	2560
	1280
	640
	320
	160
	80

	
	40.960
	10240
	5120
	2560
	1280
	640
	320
	160


SIB1

		Message name and IEs level 1		IEs level 2		IEs level 3		IEs level 4		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformationBlockType1

		cellAccessRelatedInfo								Required

				plmn-IdentityList						Required - legacy value

						plmn-Identity				Required - legacy value										{

								mcc		Required - legacy value										{

								mnc		Required - legacy value												0

						cellReservedForOperatorUse				FFS

				trackingAreaCode						Required - maybe different ASN.1 and/or value

				cellIdentity						Required - legacy value

				cellBarred						Required - maybe different ASN.1 and/or value

				intraFreqReselection						Required - maybe different ASN.1 and/or value

				csg-Indication						FFS

				csg-Identity						FFS

		cellSelectionInfo								FFS

				q-RxLevMin						FFS

				q-RxLevMinOffset						FFS

		p-Max								FFS

		freqBandIndicator								FFS

		schedulingInfoList								Required - maybe different ASN.1 and/or value

				si-Periodicity						FFS

				sib-MappingInfo						FFS

		tdd-Config

				subframeAssignment						Required - legacy value

				specialSubframePatterns						Required - legacy value

		si-WindowLength								FFS

		systemInfoValueTag								FFS

		multiBandInfoList								FFS

		freqBandIndicator-v9e0								FFS

		multiBandInfoList-v9e0								FFS

				freqBandIndicator-v9e0						FFS

		ims-EmergencySupport-r9								Not required

		cellSelectionInfo-v920								FFS

				q-QualMin-r9						FFS

				q-QualMinOffset-r9						FFS

		tdd-Config-v1130								Required - legacy value

				specialSubframePatterns-v1130						Required - legacy value

		cellSelectionInfo-v1130								FFS

				q-QualMinWB-r11						FFS

		cellAccessRelatedInfo-v1250								Required - maybe different ASN.1 and/or value

				category0Allowed-r12						Not required

		cellSelectionInfo-v1250								FFS

				q-QualMinRSRQ-OnAllSymbols-r12						FFS

		freqBandIndicatorPriority-r12								FFS



						}





SIB2

		Message name and IEs level 1		IEs level 2		IEs level 3		IEs level 4		IEs level 5		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformation - sib-TypeAndInfo : sib2

		ac-BarringInfo										Required - maybe different ASN.1 and/or value

				ac-BarringForEmergency								Required - maybe different ASN.1 and/or value

				ac-BarringForMO-Signalling								Required - maybe different ASN.1 and/or value

						ac-BarringFactor

						ac-BarringTime

						ac-BarringForSpecialAC

				ac-BarringForMO-Data								Required - maybe different ASN.1 and/or value

						ac-BarringFactor

						ac-BarringTime

						ac-BarringForSpecialAC

		radioResourceConfigCommon

				rach-ConfigCommon								Required - maybe different ASN.1 and/or value

						preambleInfo						Required - maybe different ASN.1 and/or value

								numberOfRA-Preambles				Required - maybe different ASN.1 and/or value

								preamblesGroupAConfig				Required - maybe different ASN.1 and/or value

										sizeOfRA-PreamblesGroupA		Required - maybe different ASN.1 and/or value

										messageSizeGroupA		Required - maybe different ASN.1 and/or value

										messagePowerOffsetGroupB		Required - maybe different ASN.1 and/or value

						powerRampingParameters						Required - maybe different ASN.1 and/or value

								powerRampingStep				Required - maybe different ASN.1 and/or value

								preambleInitialReceivedTargetPower				Required - maybe different ASN.1 and/or value

						ra-SupervisionInfo						Required - maybe different ASN.1 and/or value

								preambleTransMax				Required - maybe different ASN.1 and/or value

								ra-ResponseWindowSize				Required - maybe different ASN.1 and/or value

								mac-ContentionResolutionTimer				Required - maybe different ASN.1 and/or value

						maxHARQ-Msg3Tx						Required - maybe defined in spec.

				bcch-Config								FFS

						modificationPeriodCoeff						Required - maybe defined in spec.

				pcch-Config								FFS

						defaultPagingCycle						FFS

						nB						FFS

				prach-Config								Required - maybe different ASN.1 and/or value

						rootSequenceIndex						Required - maybe different ASN.1 and/or value

						prach-ConfigInfo						Required - maybe different ASN.1 and/or value

								prach-ConfigIndex				Required - maybe different ASN.1 and/or value

								highSpeedFlag				Not required

								zeroCorrelationZoneConfig				Required - maybe different ASN.1 and/or value

								prach-FreqOffset				Required - maybe different ASN.1 and/or value

				pdsch-ConfigCommon								Required - maybe different ASN.1 and/or value

						referenceSignalPower

						p-b

				pusch-ConfigCommon								Required - maybe different ASN.1 and/or value

						pusch-ConfigBasic

								n-SB

								hoppingMode

								pusch-HoppingOffset

								enable64QAM

						ul-ReferenceSignalsPUSCH

								groupHoppingEnabled

								groupAssignmentPUSCH

								sequenceHoppingEnabled

								cyclicShift

				pucch-ConfigCommon								Required - maybe different ASN.1 and/or value

						deltaPUCCH-Shift

						nRB-CQI

						nCS-AN

						n1PUCCH-AN

				soundingRS-UL-ConfigCommon								Required - maybe different ASN.1 and/or value

				uplinkPowerControlCommon								Required - maybe different ASN.1 and/or value

						p0-NominalPUSCH

						alpha

						p0-NominalPUCCH

						deltaFList-PUCCH

								deltaF-PUCCH-Format1

								deltaF-PUCCH-Format1b

								deltaF-PUCCH-Format2

								deltaF-PUCCH-Format2a

								deltaF-PUCCH-Format2b

						deltaPreambleMsg3

				ul-CyclicPrefixLength								Required - maybe different ASN.1 and/or value

				uplinkPowerControlCommon-v1020								Required - maybe different ASN.1 and/or value

						deltaF-PUCCH-Format3-r10

						deltaF-PUCCH-Format1bCS-r10

				rach-ConfigCommon-v1250								Required - maybe different ASN.1 and/or value

						txFailParams-r12

								connEstFailCount-r12

								connEstFailOffsetValidity-r12

								connEstFailOffset-r12

		ue-TimersAndConstants										Required - maybe defined in spec.

				t300

				t301

				t310

				n310

				t311

				n311

		freqInfo										Required - maybe different ASN.1 and/or value

				ul-CarrierFreq

				ul-Bandwidth

				additionalSpectrumEmission

		mbsfn-SubframeConfigList										FFS

				radioframeAllocationPeriod

				radioframeAllocationOffset

				subframeAllocation

		timeAlignmentTimerCommon										FFS

		multiBandInfoList										FFS

		ul-CarrierFreq-v9e0										FFS

		ssac-BarringForMMTEL-Voice-r9										Not required

				ac-BarringFactor

				ac-BarringTime

				ac-BarringForSpecialAC

		ssac-BarringForMMTEL-Video-r9										Not required

				ac-BarringFactor

				ac-BarringTime

				ac-BarringForSpecialAC

		ac-BarringForCSFB-r10										Not required

				ac-BarringFactor

				ac-BarringTime

				ac-BarringForSpecialAC

		ac-BarringSkipForMMTELVoice-r12		TRUE								Not required

		ac-BarringSkipForMMTELVideo-r12		TRUE								Not required

		ac-BarringSkipForSMS-r12		TRUE								Not required

		ac-BarringPerPLMN-List-r12										FFS

				plmn-IdentityIndex-r12

				ac-BarringInfo-r12

						ac-BarringForEmergency-r12

						ac-BarringForMO-Signalling-r12

								ac-BarringFactor

								ac-BarringTime

								ac-BarringForSpecialAC

						ac-BarringForMO-Data-r12

								ac-BarringFactor

								ac-BarringTime

								ac-BarringForSpecialAC

				ac-BarringSkipForMMTELVoice-r12

				ac-BarringSkipForMMTELVideo-r12

				ac-BarringSkipForSMS-r12

				ac-BarringForCSFB-r12

						ac-BarringFactor

						ac-BarringTime

						ac-BarringForSpecialAC

				ssac-BarringForMMTEL-Voice-r12

						ac-BarringFactor

						ac-BarringTime

						ac-BarringForSpecialAC

				ssac-BarringForMMTEL-Video-r12

						ac-BarringFactor

						ac-BarringTime

						ac-BarringForSpecialAC













































SIB3

		Message name and IEs level 1		IEs level 2		IEs level 3		IEs level 4		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformation - sib-TypeAndInfo : sib3								FFS

		cellReselectionInfoCommon

				q-Hyst

				speedStateReselectionPars

						mobilityStateParameters

								t-Evaluation

								t-HystNormal

								n-CellChangeMedium

								n-CellChangeHigh

						q-HystSF

								sf-Medium

								sf-High

		cellReselectionServingFreqInfo

				s-NonIntraSearch

				threshServingLow

				cellReselectionPriority

		intraFreqCellReselectionInfo

				q-RxLevMin

				p-Max

				s-IntraSearch

				allowedMeasBandwidth

				presenceAntennaPort1

				neighCellConfig

				t-ReselectionEUTRA

				t-ReselectionEUTRA-SF

						sf-Medium

						sf-High

		lateNonCriticalExtension

		s-IntraSearch-v920

				s-IntraSearchP-r9

				s-IntraSearchQ-r9

		s-NonIntraSearch-v920

				s-NonIntraSearchP-r9

				s-NonIntraSearchQ-r9

		q-QualMin-r9

		threshServingLowQ-r9

		q-QualMinWB-r11

		q-QualMinRSRQ-OnAllSymbols-r12





















































































































































































































































SIB4

		Message name and IEs level 1		IEs level 2		IEs level 3		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformation - sib-TypeAndInfo : sib4						FFS

		intraFreqNeighCellList

						physCellId

						q-OffsetCell

		intraFreqBlackCellList

				start

				range

		csg-PhysCellIdRange

				start

				range































































































































































































































































































SIB5

		Message name and IEs level 1		IEs level 2		IEs level 3		IEs level 4		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformation - sib-TypeAndInfo : sib5								FFS

		interFreqCarrierFreqList

				dl-CarrierFreq

				q-RxLevMin

				p-Max

				t-ReselectionEUTRA

				t-ReselectionEUTRA-SF

						sf-Medium

						sf-High

				threshX-High

				threshX-Low

				allowedMeasBandwidth

				presenceAntennaPort1

				cellReselectionPriority

				neighCellConfig

				q-OffsetFreq

				interFreqNeighCellList

								physCellId

								q-OffsetCell

				interFreqBlackCellList

								start

								range

				q-QualMin-r9

				threshX-Q-r9

						threshX-HighQ-r9

						threshX-LowQ-r9

				q-QualMinWB-r11

		interFreqCarrierFreqList-v8h0

				multiBandInfoList

		interFreqCarrierFreqList-v9e0

				dl-CarrierFreq-v9e0

				multiBandInfoList-v9e0

		interFreqCarrierFreqList-v1250				freqBandIndicator-v9e0

				reducedMeasPerformance-r12

				q-QualMinRSRQ-OnAllSymbols-r12

		interFreqCarrierFreqListExt-r12

				dl-CarrierFreq-r12

				q-RxLevMin-r12

				p-Max-r12

				t-ReselectionEUTRA-r12

				t-ReselectionEUTRA-SF-r12

						sf-Medium

						sf-High

				threshX-High-r12

				threshX-Low-r12

				allowedMeasBandwidth-r12

				presenceAntennaPort1-r12

				cellReselectionPriority-r12

				neighCellConfig-r12

				q-OffsetFreq-r12

				interFreqNeighCellList-r12

								physCellId

								q-OffsetCell

				interFreqBlackCellList-r12

								start

								range

				q-QualMin-r12

				threshX-Q-r12

						threshX-HighQ-r12

						threshX-LowQ-r12

				q-QualMinWB-r12

				multiBandInfoList-r12

				reducedMeasPerformance-r12

				q-QualMinRSRQ-OnAllSymbols-r12























































































































SIB14

		Message name and IEs level 1		IEs level 2		IEs level 3		Intel view if UE is required for Rel-13 LC/EC		Further comment

		systemInformation - sib-TypeAndInfo : sib14

		eab-Param-r11 						Required - maybe different value

				eab-Common-r11 

						eab-Category-r11

						eab-BarringBitmap-r11













































		interFreqCarrierFreqList-v8h0

		interFreqCarrierFreqList-v9e0

		interFreqCarrierFreqList-v1250

		interFreqCarrierFreqListExt-r12



























































































































IE_Options

		Not required

		Required

		Required - legacy value

		Required - maybe different ASN.1 and/or value

		Required - maybe defined in spec.

		FFS







BCCH modification period
N+k*M
frame
N
frame
N + M
frame
SI period
N + 2*M
frame
SI period
SI-x window
1st time “p” rSIB-x copies
2nd time “p” rSIB-x copies
kth time “p” rSIB-x copies
SI-x window
SI-x window
SI-y window
1st time “q” rSIB-y copies
2nd time “q” rSIB-y copies
kth time “q” rSIB-y copies
SI-y window
SI-y window

BCCH modification period (it could also be extended)
N+k*M
frame
N
frame
(extended) SI period
(extended) SI-x window
“p*k” rSIB-x msg. copies
.  .  .  .  .
(extended) SI-y window
“q*k” rSIB-y msg. copies
.  .  .  .  .
Approach A) rSIB messages are combined across different SI periods
Approach B) rSIB messages are combined in same (extended) SI window



