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1
Introduction
In the last RAN2 meeting, SIB transmission issue for LC-MTC was discussed and the following agreements were reached. In this document, we discuss the open issues and give the corresponding proposals.
	Agreements
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. 

1a
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

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. 

3
In order to efficiently support cell selection and reselection it would be desirable to transmit SIB1 information separately from other SIBs (in particular to low cost UEs in normal coverage). However, it needs to be investigated whether this is feasible in terms of overhead and total acquisition time. 

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. 

5
From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH. 

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. 



2
Discussion
2.1
The new SIB content 
Generally, the new SIB for LC-MTC should contain two parts: 1) the part of existing SIBs; 2) the special part for LC-MTC.
1) The part of existing SIBs

The motiviation of introducing low complexity is to reduce the equipment cost with allowing functionalities to be limited. In addition, RAN1 send LS [1] to inform RAN2 that from overhead point of view it is beneficial to reduce the number of transmitted system information bits as much as possible. Due to these two reasons, a possible method is to take Rel-8 functionalities as baseline and add the necessary features of the later releases.
Proposal 1: Take Rel-8 functionalities as baseline, adding the necessary features of the later releases.
Based on the above proposal, the SIB information is initially analyzed in table 1 and the size of this information is provided in table 2 as well.
Table1: The possible system information for low complexity UEs
	SIB number
	Contents
	Necessity for Low Complexity UEs

	SIB1
	Cell access, cell selection , other SI scheduling , and MFBI related information, etc.
	SIB1 contains the necessary information for low complexity UEs to camp on a suitable cell. Low complexity UEs are expected to support MFBI in the case that multiple frequency bands are supported by eNB

	SIB2
	AC barring, Radio resource common configuration, MBSFN subframe configuration, SSAC barring, Additional spectrum emission for multiband related information.
	For CSFB barring, low complexity UEs are not expected to support other RAT.

For additional spectrum emission, low complexity UEs are expected to support MFBI in the case that multiple frequency bands are supported by eNB.
Other configuration information is assumed to be needed for low complexity UEs.

	SIB3
	Cell reselection related information.
	Mobility related information. It could be further discussed whether to contain the information in the new SIB(s) for normal coverage and enhanced coverage cases.

	SIB4
	Intra-frequency cell reselection information
	Mobility related information. It could be further discussed whether to contain the information in the new SIB(s) for normal coverage and enhanced coverage cases.

	SIB5
	Inter-frequency cell reselection information
	Mobility related information. It could be further discussed whether to contain the information in the new SIB(s) for normal coverage and enhanced coverage cases.

	SIB6
	Inter-RAT cell reselection (UTRAN)
	Not needed. Low complexity UEs only support LTE.

	SIB7
	Inter-RAT cell reselection (GERAN)
	Not needed. Low complexity UEs only support LTE.

	SIB8
	Inter-RAT cell reselection (GERAN)
	Not needed. Low complexity UEs only support LTE.

	SIB9
	Home eNB name
	Low complexity UE is expected to access to a home eNB.

	SIB10
	ETWS primary notification
	Not needed. Low complexity UE is defined for a low priority with delay tolerant sevice.

	SIB11
	ETWS secondary notification
	Not needed. Low complexity UE is defined for a low priority with delay tolerant sevice.

	SIB12
	CMAS notification.
	Not needed. Low complexity UE is defined for a low priority with delay tolerant sevice.

	SIB13
	MBMS control information associated with one or more MBSFN areas.
	Low complexity UEs are not able to receive normal eMBMS service due to the restricted bandwidth. If eMBMS is desired, a new eMBMS mechanism needs to be designed with the transmission in the restriction of 6PRBs.Therefore, the related information is not expected to be included in new SIB for low complexity UEs.

	SIB14
	Extended access barring parameters
	Low complexity UE is a MTC device with delay tolerant attribute, EAB is needed for such UEs.

	SIB15
	MBMS Service Area Identities (SAI) for current frequency and neighbour frequencies.
	Not needed. For eMBMS.

	SIB16
	GPS time and Coordinated Universal Time information.
	Not needed.Rel-11 feature.

	SIB17
	WLAN IWK
	Not needed. Rel-12 feature.

	SIB18
	D2D
	Not needed. Rel-12 feature.

	SIB19
	D2D
	Not needed. Rel-12 feature.


From the analysis in table 1, the possible content and the size of new SIB(s) are list in table 2.







Table 2: The possible content and size of new SIB(s)

	Content 
	Size(bits)

	Cell access information
	236

	Cell selection information
	15

	Value tag
	5

	MFBI
	152

	Access control
	24

	SSAC
	24

	Radio resource common configuration
	152

	Timer and Constants
	18

	Frequencies information
	44

	MBSFN subframe configuration 
	240

	EAB information
	84

	Mobility related information
	1350

	Total (bits)
	2340


From table 2, it can be seen the possible total size for the new SIB(s) is approximately 2340 bits, in which the size of the mobility related information is approximately 1350bit. Please note that the possible special content for low complexity UEs are not considered till now.
Observation 1: the possible total size for the new SIB(s) is approximately 2340 bits, in which the size of the mobility related information is approximately 1350bit.

In RAN1 LS [2], RAN1 recommends RAN2 to consider limiting support of mobility for Rel-13 low complexity UEs to reduce SIB size at least in enhanced coverage. Therefore, we discuss the support of mobility respectively in enhanced coverage and in normalcoverage.
· In enhanced coverage
In order to perform cell reselection procedure, UEs in idle mode need to read mobility related SIB information. In order to ensure the reliable requisition of system information, network repeats SIBs multiple times. For a UE in enhanced coverage mode, it will cost UE and network too much effort to obtain this information. 
After receiving the mobility related SIB, UE will perform intra-frequency and inter-frequency measurements. When UE is in coverage enhanced mode, apparently, the receiving signal quality is lower than that in normal coverage, which results directly in the inaccurate RSRP and path-loss measurement results. The performance of measurements and cell reselection needs to be further evaluated for this case.
The enhanced coverage feature is designed mainly for low-mobility or stationary MTC devices. These UEs have less possibility to perform cell reselection. Once moving to another cell, UEs can perform cell selection.
Considering the above analysis, it seems there is no need to support cell reselection for UEs in coverage enhanced mode.
· In normal coverage
When UE is in normal coverage, according to the LS [1], it also costs UE tens of times to receive new SIB(s) correctly. In theory, the challenges in enhanced coverage also exist in normal coverage. However, the situation could be better than enhanced coverage.

Based on the analysis above, if UEs in normal coverage are requested to perform cell reselection, it is reasonable to package the possible system information for low complexity UEs into different SIBs, for example,new SIB1 contains the necessary information for UE camping on and accessing to the cell, and other new SIBs contain information for idle mobility. 
If the final necessary information bit number for UE camping on and accessing to the cell is more than 1000, two SIBs could be used, in which new SIB1 only carry cell camping information for UE fast camping and scheduling information of other new SIBs.

The other SIB(s) contains the information related to idle mobility (approximately 1350bit). UEs in enhanced coverage only acquire the new SIB1, and UEs in normal coverage acquire all new SIBs if requested to perform reselection. 
Now the calculated size of mobility information is more than 1000bit, so it can be further discussed whether to put this information into multiple SIBs or further simplify it into one SIB.

Proposal 2: The information related to camping on and accessing to the cell and scheduling information is transmitted in new SIB1 if the final necessary information bit is no more than 1000bits; otherwise, the information related to camping on cell and scheduling informaiton is transmitted in new SIB1 and other necessary informaiton is transmitted in another new SIB (SIB2).

Proposal 3 :The idle mobility related information is transmitted in seperate new SIB(s).
Proposal 4: UEs in enhanced coverage are not requested to perform cell reselection.

Proposal 5: UEs in normal coverage acquire all new SIBs, and UEs in enhanced coverage acquire only new SIB1 and SIB2 if present.
2) The special content for LC-MTC

According to the discuss in RAN1, at least the PRACH configuration information for Rel-13 low complexity UEs and enhanced coverage levels needs to be broadcast. Therefore, new SIB1or new SIB2 (if present) needs to contain the special PRACH configuration information. 
Proposal 6: New SIB1 or new SIB2 (if present) needs to contain the Rel-13 special PRACH configuration information.
2.4 The scheduling information for new SIB1
In the last meeting, it was discussed the 10 spare bits in MIB could be used to indicate the scheduling information for new SIB1. The scheduling information mainly includes frequency/time resources and the TBS. The modulation order is fixed to QPSK. The frequency/time resources scheduling information can be left to RAN1 discussion. From RAN2 point of view, the required TBS could be discussed in order to maintain the flexibility of SIB1 size.
The possible SIB1 size depends on the content to be transmitted. According to the analysis in Table 2, tha main aspects impating the size of SIB1 are 1) The list size of PLMN, 2) The list size of multiple bands, 3) The list size of MBSFN. Therefore, these aspects should be considered when discussing the required granularity for new SIB1.
Proposal 7: The required granularity of TBS for new SIB1 should take the list size of PLMN, multiple bands and MBSFNs into account.
2.7 Transmisison period for new SIB1

In legacy mechanism, the 80ms transmission period was introduced to guarantee the more reliable receiption of SIB1 than other SIBs. For the new SIB1, whether to introduce the transmission period depends on the receiption requirement of the new SIB1 campared with other new SIBs. This should be based on RAN1’s feedback.

Proposal 8: Send an LS to ask RAN1 if new SIB1 has more reliable receiption requirement than other new SIBs.

2.6 SI-window for the new SIBs

In the legacy SIB broadcasting, a SI-window is designed in which period UE sould monitor the associated SIBs except SIB1. For the new SIBs, according to proposal 5, proposal 6, and proposal 7, new SIB2 if present will be repeated to transmit with a a large of number times, while other new SIB(s) carrying idle mobility information will be transmitted with less times. If SI-window is designed for these new SIBs, separate SI-windows need to be desgned to align the different transmission times for different SIBs.

Proposal 9: It is proposed to discuss whether SI-window should be introduced.
Proposal 10: If yes, separate SI-windows should be designed to align with the different transmission times for different new SIBs.
2.3 The modification Period 

In the current specification, the maximum modification period is 10.24s. If the SIBs can be repeated by sufficient times in 10.24s, then the modification period doesn’t need to be extended.

According to the attatched file in the LS [1] from RAN1, the maximum repetition could be assumed to approximate 500 repetitions, shown in table 1 in Annex. Taking this number as example, total 1000 subframes are requied if two SIBs needs to be transmitted. If we filter out reserved subframes (MIB, special subframe, UL subframe for TDD, MBSFN subframe), the current existing modification period of 2.56s, 5.12s, and10.24s is enough. 

If we consider some advanced techniques, e.g. frequency hopping, boosting and discontinuous, the repetition will be reduced largely to 200 repetitions, as shown in table 2 in Annex. Therefore, the required subframes are much less.

However, in order to avoid the impact on the legacy system modification, a separate modification period should be configured independently. 

Proposal 11: There is no need to extend the range of the current modification period.

Proposal 12: A seperate modification period for the new SIBs should be configured.

2.5 The SIB updating mechanism
In the current specification, SIB modification indication is transmitted in paging message. The same mechanism could be inherited to the new SIB updating. However, there is possibility that legacy SIBs and new SIBs have different modification period and the updated content, therefore in order to avoid the impact on the legacy SIB update, a separate indication should be introduce in paging message.

Proposal 13: Introduce a new indication in paging message to inform the new SIBs update.

3
Conclusion
In this contribution, we analyze the open issues of new SIB for low complexity UEs and give the proposed observations and proposals.
Proposal 1: Take Rel-8 functionalities as baseline, adding the necessary features of the later releases.
Observation 1: The possible total size for the new SIB(s) is approximately 2340 bits, in which the size of the mobility related information is approximately 1350bit.

Proposal 2: The information related to camping on and accessing to the cell and scheduling information is transmitted in new SIB1 if the final necessary information bit is no more than 1000bits; otherwise, the information related to camping on cell and scheduling informaiton is transmitted in new SIB1 and other necessary informaiton is transmitted in another new SIB (SIB2).

Proposal 3 :The idle mobility related information is transmitted in seperate new SIB(s).
Proposal 4: UEs in enhanced coverage are not requested to perform cell reselection.
Proposal 5: UEs in normal coverage acquire all new SIBs, and UEs in enhanced coverage acquire only new SIB1 and SIB2 if present.
Proposal 6: New SIB1 needs to contain the Rel-13 special PRACH configuration information.
Proposal 7: The required granularity of TBS for new SIB1 should take the list size of PLMN, multiple bands and MBSFNs into account.
Proposal 8: Send an LS to ask RAN1 if new SIB1 has more reliable receiption requirement than other new SIBs.
Proposal 9: It is proposed to discuss whether SI-window should be introduced for the new SIBs.
Proposal 10: If yes, separate SI-windows should be designed to align with the different transmission times for different new SIBs.
Proposal 11: There is no need to extend the range of the current modification period.

Proposal 12: A seperate modification period for the new SIBs should be configured.

Proposal 13: Introduce a new indication in paging message to inform the new SIBs update.
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     Table 1
	
	“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 2
	
	EPA 1

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

	152
	32 / 128
	
	

	328
	64 / 185
	160
	50 / 80

	504
	100 / 246
	256
	64 / 100

	1000
	
	
	128 / 170

	Note:
	Freq.hop + PSD boost, continuous
	Freq.hop + precoder cycling, continuous
	Freq.hop, discontinuous


