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1. Introduction
The study item on provisioning of low-cost MTC UEs based on LTE targets a link budget improvement of 20 dB [1]. Contributions [2] and [3] discussed possible solutions for transmission of system information with the desired coverage.
· One approach is a combination of power boosting and repetition in time of the existing PBCH.

· Another approach is to design a new lean PBCH that better lends itself to extreme coverage enhancement than the existing PBCH.
Regarding the first approach, the existing PBCH repetition can probably not be exploited to achieve the required link budget improvement due to the dynamic content of PBCH, which allows accumulation of repetitions only within 40 ms. Considering this limitation, a solution might be that PBCH is further repeated within the 40 ms. The requirement for link budget improvement for PBCH is in the order of 12 dB (11.7 dB) [5][7][14]. In order to achieve this improvement, roughly 15 repetitions of the current PBCH within 40 ms are needed. Considering that in some scenarios, the UEs are going to operate within a bandwidth of 1.4 MHz, then, this amount of repetitions only for PBCH is prohibitively high since PBCH repetitions will use up a very large part of the available resource blocks. An intermediate solution would be to perform these repetitions only within certain radio frames, either periodically, i.e. PBCH repetition within 40 ms once every 400 ms, or only at desired occasions, e.g. System Information Update.
Regarding the second approach, i.e. to design a new System Information (SI) structure, in [3] a list with necessary system information for operation of an MTC device in enhanced coverage mode was given. The conclusion was that some parts of MIB, SIB1 and SIB2 are required while e.g. a lot of information related to mobility does not necessarily need to be broadcasted to these devices. In addition, it may be desired to support extended access barring (EAB) as implemented with the help of SIB14.
In this contribution we try to identify the MIB, SIB1, SIB2 and SIB14 system information which is relevant to the targeted MTC scenarios and on the basis of this try to give a rough idea of the required contents of a potential new lean SI structure for MTC containing just the bare minimum required for setting up a connection. An initial estimate of the number of bits for the SI for MTC is obtained and on the basis of this estimate, the number of repetitions needed so as to acquire important system information is estimated. 
2. New system information structure

In the following a potential new SI structure is outlined, containing only information that is regarded as critical. The intention is to make the SI structure as small as possible. This does not preclude the possibility of including more information if more flexibility is desired. It should be kept in mind that several details regarding RACH, BCCH and PCCH configuration can still be regarded as open issues. The intention here is to get a rough estimate of the potential of this option under certain study item assumptions. It is noted here that this option may have considerable impact on both RAN1 and RAN2 aspects and specifications.
A more detailed discussion on the IEs in MIB, SIB1, SIB2 and SIB14 can be found in Annexes A, B, C and D.

An MTC UE in enhanced coverage mode reading the SI within an open access FDD cell probably needs to know the PLMN ID of the cell (16 bits), whether the UE can camp on the cell during idle mode (1 bit, SIB1) and the minimum signal strength to be able to camp in this cell in idle mode (6 bits, SIB1). This part of information is called “system access info” in table 1.

In order to find the UL carrier, the UE needs to know the UL carrier frequency (17 bits, SIB2). In case the UL carrier frequency is at the default UL-DL duplex distance from the downlink carrier frequency, this information is omitted from SIB2 and hence it should be omitted from a new SI structure as well.
In order to make a random access attempt in the cell, assuming that the random access procedure is similar to the existing one, the UE needs to know the RACH configuration (26 bits, SIB2), the PRACH configuration (27 bits, SIB2), the power control parameters for RACH (3 bits, SIB2) and the UL cyclic prefix length (1 bit, SIB2). In addition the UE needs to know the value of timer T300 (3 bits, SIB2). Upon time alignment with the network, the UE needs to know for how long the TA is valid (3 bits, SIB2). This part of system information is called “RA related info” in table 1.
Prior to attempting RA to the network, a UE configured for EAB needs to know whether random access is barred according to EAB rules (12 bits, SIB14). This part of SI is called “EAB related info” in table 1.
In order for the UE to receive paging, assuming that the paging procedure is similar to the existing one, then the PCCC configuration (5 bits, SIB2) and SFN (0-8 bits, MIB) need to be known. This part of SI is called “paging related info” in table 1.

From the above, the required information to be broadcasted in the cell can be estimated to be around 128 bits.
In case default parameters are used for the T300 timer, UL carrier frequency, possibility to camp in the cell in idle mode, UL cyclic prefix, validity of SI and TA, required signal strength in order to camp in a cell in idle mode and whether paging has another form or replaced by another mechanism based on “push” approach then the required number of bits is reduced to 89 bits as can be seen in Table 1. For SI based on default configuration without paging and without EAB, the resulting amount of bits is 69.
It seems challenging to define default RACH and PRACH configurations due to the high variance of link qualities from the different MTC UEs and the different amounts of MTC UEs per cell.

Observation: The new potential SI structure is estimated to consist of 69 to 128 bits.
Table 1: System Information Stucture – number of bits.
	
	Full SI
	SI w/o paging
	SI w/o EAB
	SI w/o paging and w/o EAB
	SI with default configuration
	SI with default configuration w/o paging and w/o EAB

	System access info
	23
	23
	23
	23
	16
	16

	RA related info
	80
	80
	80
	80
	53
	53

	EAB related info
	12
	12
	0
	0
	12
	0

	Paging related info
	13
	0
	13
	0
	8
	0

	Sum
	128
	115
	116
	103
	89
	69


3. System information acquisition time

Based on the analysis above, a new SI structure for MTC devices in enhanced coverage mode might require around 70-130 bits. The relevant information is found in different existing SIBs and repetition of these SIBs is not seen as a viable option, with the exception of SIB14 which could be repeated separately from the rest of the new SI structure.
The new SI structure can be assumed to have at least as robust coding and modulation as normal user packet data transmission over PDSCH. This assumption defines the “worst case scenario” in terms of performance since SI is not protected more than data.
From the FDD link budget in Table 5.2.1.2-2 in [13] we get a reference operating point for PDSCH: a required SINR of -4.0 dB for 20 kbps data rate. The operating point where 20 dB overall coverage enhancement is obtained is estimated to be 15.3 dB lower [14], i.e. around -19.3 dB SINR. Based on [15], for a SINR equal to -19.3 dB for a single receive antenna UE, the resulting data rate is in the order of 1 kbps.

Then, for an SI consisting of 100 bits, in the order of 100 ms transmission time would be needed, i.e. 100 TTI repetitions. Assuming that the new SI structure is repeated once every X ms, the SI acquisition time will be in the order of 100*X ms, i.e. 2000 ms for X = 20 ms. The resulting overhead due to this SI transmitted over the whole system bandwidth will be 100/X percent for SI repetition every X ms for a 6 PRB (1.4 MHz) bandwidth system, i.e. 5% for X = 20 ms.
Observation: A potential new SI structure with SI repetition every 20 ms would require around 5% overhead in a 6 PRB (1.4 MHz) bandwidth system. The acquisition time would be in the order of 2 seconds for a single receive antenna UE.
4. Conclusions
In an effort to estimate the SI acquisition time and the overhead generated from SI, we have discussed which IEs that can be seen as critical in a broadcasted SI structure for MTC devices in enhanced coverage mode in order for the UE to be able to perform connection setup or in order to be paged. The critical IEs can be found in MIB, SIB1, SIB2 and SIB14 and it could be in the order of 70-130 bits.
A tradeoff can be made between overhead and acquisition time. The estimated number of SI bits results in an SI overhead in the order of 5% assuming SI repetition every 20 ms in a 1.4 MHz system. In this particular case, assuming that this SI structure is transmitted with the similar modulation and coding as normal user packet data and the UE is equipped with a single Rx antenna, the estimated acquisition time for this new SI structure is estimated to be around 2 seconds.
5. References
[1] RP-121441, “Study on Provision of low-cost MTC UEs based on LTE“.
[2] R1-130017, “Coverage enhancement for physical channels and signals for low-cost MTC”, Huawei, Hisilicon.

[3] R1-130561, “System information for MTC coverage enhancements”, Ericsson, ST-Ericsson.
[4] TS 36.331, “Radio Resource Control (RRC); Protocol specification”, V11.3.0 (2013-03).
[5] R1-130053, “Coverage improvement analysis for low cost MTC UEs”, CATT.

[6] R1-130065, “Text Proposal for MTC PDCCH Coverage Improvement Through Blind HARQ Combining”, Sierra Wireless.
[7] R1-130423, “Physical Channels Coverage Enhancements for MTC”, Renesas Mobile Europe Ltd.
[8] R1-130221, “Coverage Analysis of Downlink Control Channel and Enhancement Techniques for MTC UEs”, MediaTek.

[9] TS 36.304, “User Equipment (UE) Procedures in Idle Mode”, V11.3.0 (2013-03).

[10] TS 36.101, “User Equipment (UE) Radio Transmission and Reception”, V11.4.0 (2013-03).

[11] TS 36.213, “Physical Layer Procedures”, V11.2.0 (2013-02).

[12] TS 36.211, “Physical Channels and Modulation”, V11.2.0 (2013-02).
[13] TR 36.888, “Study on Provision of Low Cost MTC UEs based on LTE”, V2.0.0 (2012-06).
[14] R1-124889, “Initial link budget analysis for coverage enhancements for MTC”, Ericsson, ST-Ericsson.

[15] R1-131464, “Coverage enhancements for MTC – data transmission”, Ericsson, ST-Ericsson.

[16] R1-131465, “Coverage enhancements for MTC – resource allocation”, Ericsson, ST-Ericsson.
Annex A.
Master Information Block (MIB) contents

MIB contains the following information elements (IEs) [4]:

· dl-Bandwidth (3 bits)

· phich-Config (3 bits)

· systemFrameNumber (8 bits)

· spare (10 bits)

The IE dl-Bandwidth is not necessarily required by an MTC UE trying to set up a connection or to read the paging channel. These procedures may well take place within the smallest possible bandwidth supported by MTC UEs. The dl-bandwidth could be signaled later on to MTC UEs during RRC Connection Establishment or immediately after.

Regarding the IE phich-Config, as the name implies it specifies the Physical HARQ Indicator Channel (PHICH) configuration. As far as HARQ is concerned, it is mentioned in [2]

 REF _Ref352430020 \n \h 
 \* MERGEFORMAT [3]

 REF _Ref352430028 \n \h 
 \* MERGEFORMAT [6]

 REF _Ref352430032 \n \h 
 \* MERGEFORMAT [7] that applying the current HARQ procedure without any modification in the enhanced coverage mode for MTC could be very challenging. In any case, as noted in the last RAN1 meeting, HARQ functionality can be realized without the PHICH channel.

The IE phich-Config is also useful for UEs so as to be able to find the PDCCH starting position within the sub-frame control region. Considering the use of PDCCH for coverage enhancement, the challenges for applying time repetition in PDCCH has been mentioned in [2]

 REF _Ref352430028 \n \h 
 \* MERGEFORMAT [6]

 REF _Ref352430032 \n \h 
 \* MERGEFORMAT [7]

 REF _Ref352499742 \n \h 
 \* MERGEFORMAT [8]

 REF _Ref352751607 \n \h 
 \* MERGEFORMAT [16] and the drawbacks of such technique in scheduling flexibility, UE complexity and the high impact on RAN1 specifications were described. A solution based on EPDCCH seems to be seen as more suitable for MTC. In this respect, finding the initial PDCCH position for MTC might not be needed and hence the IE phich-Config is of no need.

The main use of the IE systemFrameNumber for current UEs is related to SI scheduling, SI validity and SI updates, since the timing of these procedures is dictated by SFN, as can be seen in sections 5.5.1.2 and 5.5.1.3 [4]. In addition, SFN is used in DRX operation and in semi-persistent scheduling. Assuming that the new SI structure will not need to support the existing flexibility when it comes to SI scheduling and considering that DRX is not going to be applied during random access and paging, it is probably not necessary to include this IE in a potential new SI structure for broadcasting system information to MTC UEs in enhanced coverage mode. Note that the SFN numbering restarts every 10.24 seconds, meaning that it can be deduced implicitly in the special case where the new SI structure would only be transmitted every 10.24 seconds, if this would be deemed frequently enough.
Observation: It is not obvious that any bits from the current MIB are needed in a potential new SI structure for MTC UEs in enhanced coverage mode.

Annex B.
System Information Block 1 (SIB1) contents

SIB1 contains information related to [4]:

· PLMN identity (typically 28 bits for 1 PLMN, 16 mandatory bits), tracking area code (16 bits), cell identity (28 bits)

· Cell barring (1 bits), cell reservation for operator use (1)

· Closed subscriber groups (CSG) indication (1 bit)

· TDD configuration (optional, 7 bits)

· System information mapping (9 bit per SIB type supported and 3 bits for the SI scheduling window)

· Quality thresholds (6 bits for the mandatory field q-RxLevelMin)

· FrequencyBandIndicator (6 bits per supported frequency band)

· System information validity (5)

In addition there are some extensions related to Rel- 9 and Rel-11 features not of relevance for MTC.

Regarding cell identification related information, the question is whether PLMN identity, tracking area code and cell identity have to be broadcasted in this new SI structure. From the UE’s point of view, PLMN ID is not critical information for the initial access to the network and it can be provided to the MTC device once the RRC connection to the network is established or during the establishment procedure. It is noted here that the drawback of not including PLMN ID in the SI is that some MTC UEs not allowed to connect to a given PLMN may use RACH resources of a system to which they do not have the right to access. Therefore, we include the PLMN ID.

The tracking area code is needed in case the MTC device is moving and needs to update its tracking area, i.e. it is not required information for initial access to the network and can be provided once an RRC connection has been established if needed.
The IE field cell identity is used mainly from the network OAM so as to be able to identify the cell within a given network. This information is measured and reported by current UEs in case of example RLF recovery. It can be then readily deduced that this is not information which MTC devices have to own during their first access to the system.

The information regarding cell barring is necessary even for MTC devices since this IE defines if it is possible to camp on this cell, or select it during idle mode, as mentioned in section 5.3.1 of [9]. Hence, there is a need to indicate cell barring state with the new SI structure. One option would be that this IE is included in the new SI structure. The other option is that when this IE is optional and if not present, then the cell is considered not barred. MTC UEs should then know that if the optional IE is not included in the SI, the default parameter is applied. Another option is to stop transmitting this new SI for MTC UEs when cell is barred for cell camping and random access. Hence either 0 or 1 bits for this IE should be considered.

Similarly to cell barring information, MTC devices should be aware if the cell in which MTC devices try to camp or to connect is of CSG nature on not, in case it is decided to support coverage enhancement mode for CSG (something that seems rather doubtful). In the case coverage enhancement for CSG is supported, this information should be included in this new SI structure. Similarly to the cell barring information, this one could be either explicitly or implicitly (in the form of default values) signaled to MTC devices. In any case, this field should be included in the new SI structure in case the cell is of CSG nature. In case, the cell is of CSG nature, then the optional field CSG-Identity consisted of 27 bits should also be included. Hence, in all, in case the cell is not of CSG nature, then 0 to 1 bits should be added in the new SI structure. In case the cell is of CSG nature, probably 28 bits are needed in the new SI structure.

For both cell barring and CSG indication IEs, the implicit signaling is a fairly reasonable option, since this information is not expected to be updated often.

The IE TDD configuration is not needed for FDD systems. For TDD systems the existing 7 bits should remain in the new SI structure.

The information related to system information mapping and scheduling should not be needed in the new SI structure.

Regarding the IEs related to quality thresholds, there is one which is mandatory – the minimum required quality level (q-RxLevelMin) – in order for UEs to be able to camp in the cell when in idle mode, as described in [9]. It is likely that such information is going to be needed by MTC devices in enhanced coverage mode as well. However, probably the range of this parameter and possibly the cell selection algorithm and probably the thresholds in which this parameter is used are not going to be exactly the same as the one of section 5.2.3.2 in [9]. Hence a number of bits indicating the minimum required signal strength in the cell might be needed in the new SI structure. This number of bits may be around the existing number of 6 bits. Alternatively a default value should be applied and if this IE is optional and not broadcast then the default parameter value is valid.

The IE frequency band indicator is used so as to identify which bands among the ones listed in [10] are supported. This information is not critical at the time instant at which UEs tries to perform random access or listen to paging. 

The IEs related to system information validity contain information of validity of certain SIBs, most of them not being relevant for the new MTC SI structure. Hence, for an SI structure in which all SI is transmitted within a single message, this IE is of no use. The network could signal the validity of some common radio resource configuration separately to UEs during RRC connection establishment or after the RRC connection establishment.

Observation: For an FDD open access cell, and depending on the desired level of flexibility, the new SI could contain from 0 up to 23 bits from SIB1 for transmission of PLMN ID (16 bits), cell barring (1 bit) and minimum required Rx Level (6 bits).
Annex C.
System Information Block 2 (SIB2) contents

SIB2 contains information related to [4]
· Access class barring (15 bits optional, controlling the access)

· Radio resource configuration (up to 144 bits)

· UE timers and counters (18 bits)

· Uplink carrier frequency and bandwidth (17 bits, optional)

· Time alignment related information (3 bits)

5.1. Access class barring

Access class barring information contained in SIB2 is applicable for initial random access attempts for UEs. If MTC UEs in enhanced coverage mode are configured for EAB and hence can be barred according to EAB rules, this information is not needed in the new SI structure.
5.2. Radio resource configuration

The radio resource configuration IE may consist of up to 144 bits, some of them being optional. This IE contains configuration for RACH, PRACH, BCCH, PCCH, PDSCH, PUSCH, PUCCH, UL sounding reference signals, UL power control and UL cyclic prefix length. Although the structure of this common configuration has not been discussed yet within RAN1 and RAN2, an option is that MTC UEs get only the required information needed to be able to transmit random access preambles or receive paging and the rest, e.g. common configuration for PUSCH and PDSCH is sent to the UE during or after random access and RRC connection establishment.

Regarding RACH configuration, the current version of the common RACH configuration IE (rach-ConfigCommon) with all options consists of 26 bits. In case the same RACH resources are used for MTC devices in enhanced coverage mode, then this IE should be included in the new SI structure. However, in case new resources are allocated for RACH, a new RACH configuration IE may need to be defined which might involve new preamble sizes and likely similar configuration parameters as the ones existing in the current RACH configuration, such as response window size, contention resolution timer and power ramping parameters if power ramping is going to be used for this new RACH. As a rough estimate, the new RACH configuration may require a similar number of bits as the existing RACH configuration, i.e. 26 bits. However, there may very well be room for optimization.

Similar reasoning applies for the PRACH configuration as well. The current version of the PRACH-config IE with all options consists of 27 bits. Although the details of the new PRACH are not yet defined, as an initial estimate it can be assumed that new PRACH structure is going to consist of a similar number of options as for Rel-11 PRACH and hence a number of around 27 bits might be needed in this new SI structure as well. Again, there is probably room for optimization.

Regarding the other common channel configuration IEs, most of them could be avoided in the new SI structure. Namely, the bccc-config IE (2 bits) which determines the BCCH modification period coefficient to be applied when SI is updated does not seem to be necessary in this new SI structure. Similarly, the IE pcch-Config (5 bits), which defines the paging cycle and the physical resource blocks in which paging occasions occur, could also be removed from the new SI structure, in case the proposed solution does not include paging.

Other IEs related to common radio resource configuration are the pdsch-ConfigCommon, pusch-ConfigCommon , pucch-ConfigCommon, soundingRS-UL-ConfigCommon, uplinkPowerControlCommon, ulCyclicPrefixLength.

The IE pdsch-ConfigCommon defines the power transmitted in downlink for the reference signals (RS) and the ratio of transmitted power for PDSCH to the transmitted power level of RS. It is consisted of 9 bits. Considering that this information is not needed as long as the MTC UEs in enhanced coverage mode do not receive data in DL and considering that the options for DL RS boosting likely are not going to be the ones applied in Rel-11, this IE configuration does not seem to be necessary in the new SI structure. Moreover, in case QPSK is going to be applied for both RS and data, then this parameter becomes less important. In case the MTC UEs in enhanced coverage mode need to obtain this information, it can be obtained during or after the random access procedure or the RRC connection establishment. Alternatively, a default referenceSignalPower level and a default boosting level PB [11] are defined, and when the IE is not broadcasted the default values are applied.

Similar to the previous IE, same approach can be adopted for the IE pusch-ConfigCommon. This IE is consisted of 20 bits in all and it defines the parameters for transmission of PUSCH, such as frequency hopping pattern, 64 QAM support and parameters related to RS transmission within PUSCH, such as hopping options and cyclic shift to be applied [12]. In this case also, it can be understood that this information could be omitted from the new SI structure, since it is useful only at the time instant prior to uplink data transmission. Such configuration information could be given to MTC devices either during RA procedure, or during RRC connection establishment. Alternatively, default configuration may be defined for MTC devices and if this IE is not broadcasted, this implies that the default configuration is applied.

Similarly to the other two previous IEs, pucch-ConfigCommon could also be left out from the new SI structure, since it refers to PUCCH configuration, i.e. parameters related to the physical channel and its content, i.e. PUCCH format [12], and UEs do not start PUCCH transmission before the RRC Connection Establishment procedure. This IE consists of 22 bits and this configuration can be transmitted to MTC devices in enhanced coverage mode during or after the random access procedure or the RRC connection establishment or a given default configuration is applied if the IE is included as an optional broadcasted parameter.

The same approach as for the previous IEs can be adopted for the IE soundingRS-UL-ConfigCommon. The IE consists of 8 mandatory bits and 1 optional.

The same applies for IE uplinkPowerControlCommon which defines uplink power control parameters such as p0 and alpha for power control in PUSCH and ∆F and p0 for PUCCH and ∆preamble for RA Msg3.  The whole IE consists of 29 bits. Only the IE ∆preamble for RA Msg3 is needed for the new SI in order to enable MTC devices to access the cell in case a RA power control procedure similar to the existing one is applied. The field ∆preamble for RA Msg3 consists of 3 bits.

The IE ulCyclicPrefixLength defines if normal or the extended cyclic prefix is going to be applied in UL in the cell. It consists of 1 bit. This information is not needed to MTC devices before they start transmitting in UL. Alternatively, since the cyclic prefix size to be applied in the cell is not expected to change often, this IE could be avoided in cells with normal (default) cyclic prefix size and could be broadcasted in cells with extended cyclic prefix size.

Hence among the different configuration IEs, only the ones related to RACH and PRACH are critical for the new SI structure. Hence, a total of around 50 bits might be needed for this IE in the new SI structure. If information related to RACH and PRACH configuration is not mandatory in the new SI structure, then some default configurations would need to be defined. [6].

5.3. UE timers and counters

The IE related to UE timers and constants contains the values for the timers T300, T301, T310 and T311 and for the counters N310 and N311. This IE consists of 18 bits. T300 is launched upon transmission of the message RRCConnectionRequest, T301 upon transmission of RRCConnectionReestablishmentRequest, T310 upon detection of physical layer problems, i.e. upon detection of N310 consecutive out-of-sync indications from the physical layer and T311 upon initiating the RRC Connection Reestablishment procedure [4]. It can be understood that the T300 is applied during initial RRC connection establishment and the other 5 timers are involved in the detection of radio link failure detection (T310) and the RLF recovery, or RRC connection re-establishment procedure (T301, T311). The counters N310 and N311 are involved in the RLF detection.

All of these timers and counters are not necessary for MTC devices in enhanced coverage mode prior to attempting RRC connection. These timers and counters could be transmitted to UEs during or after the random access procedure or the RRC connection establishment. Among the four timers, the one needed for MTC devices during their attempt to access the network is the timer T300. This timer could be included in the new SI structure, or alternatively it could be transmitted to MTC devices during random access together with RA Msg2. The other timers and counters could be signaled to MTC devices upon RRC Connection Establishment. In case timer T300 is included in the new SI structure, probably 3 bits or more are going to be needed for this IE if more options for this timer are proposed.

In case T300 is included in the new SI, a number of around 3 bits might be needed for this IE. Alternatively a default value for T300 is specified and if this IE is optional and in case this IE is not included in this new SI, the default value of T300 is applied.

5.4. Uplink carrier frequency and bandwidth

The IE ul-carrierFreq is optional and it defines the UL carrier frequency to be used by the users in case of an FDD system. In case the IE is not transmitted, the default UL-DL duplex distance is applied [10]. In case the UL carrier frequency is signaled, the IE is 17 bits long. 

The IE ul-bandwidth is similar to the IE dl-bandwidth and it indicates the number of PRBs in the UL carrier frequency. In case a considerable number of low-cost MTC UEs is only going to support a narrow bandwidth (e.g. 1.4 MHz) in either direction, then this IE is of no use for a considerable number of MTC UEs. Therefore, for similar reasons as for the IE dl-bandwidth, this IE could be excluded.

In case the IE ul-carrierFreq is included in the new SI, then 17 bits are needed for this IE.

5.5. Time alignment related information

The IE timeAlignmentTimerCommon defines for how long UEs are considered to be time aligned to the cell after their time alignment procedure. The IE consists of 3 bits. This IE should be included in the new SI structure. In case the IE is not broadcasted in the cell, the default value could be applied.

Observation: From SIB2, only RACH configuration, PRACH configuration and associated to random access timers are required in the potential new SI structure. According to existing sizes of these IEs, the size of the SIB2 IEs to be included in the new SI is between 53 to 76 bits.
Annex D.
System Information Block 14 (SIB14) contents

This SIB contains EAB configuration per PLMN or common EAB configuration if all PLMNs supported are subject to EAB with same parameters. In case of a single PLMN the IE EAB-config-r11 is consisted of 12 bits. 
Observation: Assuming that the EAB functionality needs to be supported by MTC UEs in enhanced coverage mode, SIB14 should be included in the new SI structure.
