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1
Introduction
In the LS [1] [2] from RAN1, RAN2 is requested to consider SIB transmissions for Low complexity UEs. In this document, we discuss the issues RAN2 should focus on and give the proposals.

2
Discussion
2.1
Backgroud

The SIBs releated content is abstract as following:
Based on simulation results provided in RAN1#79, it is seen that, for Rel-13 low complexity UE in normal coverage (SNR = -4dB)

· Repetition is required to transmit SIB messages

· The number of repetitions can be high

· e.g.  16-32 repetitions are required for SIB size of 328 bits

· The number of repetitions increases with the SIB size

· e.g.  16-32 repetitions are required for SIB size of 328 bits, 30-40 repetitions are required SIB size of 504 bits

· For a given SIB size, FFS whether it may be more efficient to use one SIB rather than multiple smaller SIBs

Based on simulation results provided in RAN1#79, it is seen that, for Rel-13 low complexity UE in enhanced coverage (SNR = -14.3 dB)

· The number of repetitions can be very high

· e.g.  150 repetitions are required for SIB size of 328 bits

· The number of repetitions increases with the SIB size

· For a given SIB size, FFS whether it may be more efficient to use one SIB rather than multiple smaller SIBs

· Note that SIB results for UE in enhanced coverage are only from one company, so above observation for UE in enhanced coverage is based on a preliminary RAN1 evaluation results and RAN1 will continue to evaluate it

· RAN1 will evaluate SIB results for UE in enhanced coverage until 15th January, 2015 
The related content is abstracted from [2] as following:

Working assumption (from RAN1#78bis) (#3)

· The maximum TBS for broadcast transmission for Rel-13 low complexity UE is no more than approximately 1000 bits.

· RAN2 aspect and RAN1 aspect need to be considered further by RAN1 and RAN2 before confirming the working assumption

· RAN1 aspect including coding rate and spectral efficiency (taking into account coverage enhancement) and turbo coding gain

Agreements (from RAN1#79) (#4)

· 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.
From the LS, it can be seen that a new SIB transmission mechanism should be considered, and the main issues include:

Issue1: The SIB content broadcast to low complexity UEs in normal coverage and/or enhanced coverage.

Issue2: How to transmit or receive the SIBs in normal coverage or enhanced coverage.
2.2
The SIB content 
According to RAN1 LS, RAN1 assumes the maximum TBS for broadcast for low complexity UE is no more than approximately 1000bits and also RAN1 recommends RAN2 to introduce new SIB(s) for low complexity UE due to the disability of receiving the SI message scheduled in more than contiguous 6PRB. In order to avoid the impact on legacy SIB scheduling, RAN2 is suggested to confirm new SIB(s) are introduced.
Proposal 1: RAN2 confirms that new SIB(s) are introduced for Rel-13 low complexity UEs.

The subsequent questions RAN2 needs to consider are the content for the new SIB(s) and whether it is possible to package the content into a TB no more than 1000bits. The motiviation of introducing low complexity is to reduce the equipment cost with allowing functionalities to be limited. Based on this concept, a possible method is to take Rel-8 functionalities as baseline and add the necessary features of the later releases.
Proposal 2: Take Rel-8 functionalities as baseline, adding the necessary features of the later releases.
Based on the above proposals, 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, 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 normal coverage and in enhanced coverage.
· 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. It is worthy to discuss the necessity for UEs in normal coverage to perform cell reselection.
Proposal 3: UEs in enhanced coverage are not requested to perform cell reselection.
Proposal 4: It is proposed to discuss the necessity for UEs in normal coverage to perform cell reselection.

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. One or two SIB(s) (If the final bit number is more than 1000, could be packaged in two SIBs. Here use one SIB called new SIB1 in the following discuss for simplity.) contain the necessary information for UE camping on and accessing to the cell (approximately 980bits). 
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 put this information into multiple SIBs or further simplify it into one SIB.

Proposal 5: The information related to camping on and accessing to the cell is transmitted in one SIB. The mobility related information is transmitted in other new SIB(s).

Proposal 6: UEs in normal coverage acquire all new SIBs, UEs in enhanced coverage acquire only new SIB1.

2.3
How to transmit/receive the new SIBs
New SIB1 transmission
New SIB1 contains the necessary system information for low complexity UEs to camp on and access to a cell. Network should repeat this SIB to guarantee the reliable receiption for UEs in normal coverage and enhanced coverage. The possible transmission methods could be:
1) Transmitting new SIB1 in pre-defined resource and MCS. With this solution, network repeats transmitting new SIB1 multiple times in the pre-deifined resources (the time and frequency resources, etc.) during a certain period, e.g. transmission period. UEs in normal coverage and enhanced coverage acquire new SIB1 in pre-defined resource with pre-defined MCS.
2) Transmitting new SIB1 scheduled by control channel for low complexity UEs. With this solution, network repeat firstly control channel multiple times during the pre-defined transmission period, and then repeat PDSCH channel multiple times during the next transmission period. UEs in normal coverage and enhanced coverage should decode control channel firstly and then decode PDSCH channel according to the control information in the control channel.
Comparing these two solutions, the control channel resources are saved greatly with solution 1. And it reduce the network and UE much efforts to transmit/receive control channel. The only drawback of solution 1 compared to solution 2 is less flexibility, but this could be acceptable thanks to the small size of new SIB1 (smaller 1000bits). 
Proposal 7: New SIB1 is repeated in the pre-defined resources with pre-defined MCS during the pre-defined transmission period. 
Other new SIB(s) transmission

For other new SIB(s), only UEs in normal coverage need to acquire. Considering network needs to repeat these SIB(s) tens of times, the possible solutions could be:

1) Network can transmit them as legacy SIBs scheduling way. Speaking detailed, network schedules other SIB(s) via control channel addressed by the new SI-RNTI according to the scheduling information (the time resource) involved in new SIB1. From UEs side, once acquiring new SIB1, UEs in normal coverage can continue to monitor control channel via the new SI-RNTI based on the scheduling information in new SIB1 as today. The scheduling information involved in new SIB1 can be the same as today or be simplified as as to reduce the bit overhead in the new SIB1; 
2) The scheduling information (including the time and frequency resources, MCS,etc.) is contained in new SIB1, after acquiring new SIB1, UEs receive other new SIB(s) according to the scheduling information. 
Similar reasons with new SIB1 transmission, solution 1) costs more control channel resource than solution 2). The scheduling information in SIB1 can give the resource configuration flexibility of other new SIB(s).
Proposal 8: New SIB(s) except new SIB1 are transmitted on PDSCH according to the scheduling information ( including the time and frequency resources, MCS, etc.) involved in new SIB1.
The following figure shows the sketch of the proposed new SIB(s) transmission/receiption. In this figure, it is assumed UE1 is in normal coverage, UE2 is in 5dB coverage enhancement level, and UE3 is in 15dB coverage enhancement level. UE1 continues to acquire the new SIB2 after decoding new SIB1. UE2 acquires new SIB1 successfully and camp on the cell.
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Figure 1: The sketch of the proposed new SIBs trasnmission and receiption 
3
Conclusion
In this contribution, we analyze the possible system information for low complexity UEs and give the proposed transmission method.
Proposal 1: RAN2 confirms that new SIB(s) are introduced for Rel-13 low complexity UEs.

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: Take Rel-8 functionalities as baseline, adding the necessary features of the later releases.

Proposal 3: UEs in enhanced coverage are not requested to perform cell reselection.

Proposal 4: It is proposed to discuss the necessity for UEs in normal coverage to perform cell reselection.

Proposal 5: The information related to camping on and accessing to the cell is transmitted in one SIB. The mobility related information is transmitted in other new SIB(s).

Proposal 6: UEs in normal coverage acquire all new SIBs, UEs in enhanced coverage acquire only new SIB1.

Proposal 7: New SIB1 is repeated in the pre-defined resources with pre-defined MCS during the pre-defined transmission period. 
Proposal 8: New SIB(s) except new SIB1 are transmitted on PDSCH according to the scheduling information ( including the time and frequency resources, MCS, etc.) involved in new SIB1.
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