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1 Introduction
In RAN#62 meeting, a new Work Item: Enhanced Broadcast of System Information has been approved. The objective of this Work Item is two-fold: on one hand, to address the increasing system information volume without negatively impacting end-user performance, on the other hand, to offload the current BCH load [1].
To improve BCH capacity, several mechanisms were already available. In this contribution, we list the possible further SIB enhancements based on reusing the current BCH channel.

2 Discussion
2.1 Defer reading of System Information
In Rel7, deferred SIB11/12 reading (DMCR) has been introduced, with which the UE can perform random access before obtaining the SIB11, SIB11bis and SIB12. This can prolong the scheduling period of a SI block without negative impact of UE random access, when the UE supports this feature. In RAN2#76 meeting, this feature is also applied for SIB18 and SIB19. 

In Rel11, the SIB22 for FE-FACH is introduced, which includes the common E-DCH enhancement. As the info is not mandatory for random access, the UE can perform uplink data transmission without SIB22. The DMCR can also be applied for SIB22 without prolonging the random access delay. After the first access, the UE will obtain SIB22 and to enjoy the related benefits brought by FE-FACH.

In Rel12 and onwards, some info will be added to the SIB, e.g., extended NCL list if NCL extension is agreed, which will impact the BCH capacity, to reduce the negative impact, the DMCR can also be taken into account. For example, the UE could also be permitted to defer reading the extended NCL list, in that sense, the negative impact of access delay could be mitigated.
2.2 Information sending through dedicated signaling
Technically, scheduling SIB blocks with long repetition period could potentially improve BCH capacity, however, long repetition period will also prolong the random access delay. Besides, BCH capacity is anyway limited in practice, i.e., it is not reliable to improve BCH capacity via just increasing scheduling period. 

Since, as discussed, the main intention is to guarantee the access performance, and UE has to acquire those access related system information before initiating random access, a natural way is to working on the possibility of enhancing those access unrelated system information. Here one possible approach that could be considered is, to carry those random access unrelated info via dedicated signaling, i.e., the corresponding info can be sent to the UE after random access procedure. For example, the extended neighbor cell list is considered now and it is one choice to send the NCL through dedicated signaling. 
On one hand, such mechanism can avoid impact to legacy UEs, on the other hand, no SIB capacity is affected and scheduling of access related system info is guaranteed.
2.3 Overhead reduction of current BCH transmission
A BCH transport block is 246bits, and the valid content is at most 226bits. For a complete SIB, there exist 20 bits overhead, which include SIB type (5bits), SFN (11bits) and payload (4bits). For a segmented SIB, there will be additional 4bits SEG_COUNT/segment index which leaves 222bits for valid content.
According to SIB scheduling scheme, the UE can calculate the position of every SIB segments. Given SIB_REP, SIB_POS(0) and SIB_OFF, the formula SFN mod SIB_REP = SIB_POS(i) can deduce the SFN of the ith segments. It is possible that the SFN of SIBx_POS(i) equals to SFN of SIBy_POS(j), which means the concatenation of the two segments.
The SFN/SIB type/SIB_COUNT/segment index is used for double check of every SIB segments. It is proposed RAN2 to discuss whether the double check is necessary for all the segments.
Without this info, the SFN or SIB type can be reduced upon introducing a new SIB. The UE can receive every specific segment according to the scheduling info or, the related info can be included in some segments instead of all segments for UE to check the validity. This can extend the BCH capacity further should all the newly added SIB apply such mechanism. 
2.4 Coding optimization of the new SIB
In general, more than one coding scheme can be used when new IE is introduced in SIB. The final decision depends on the scenarios of the new IE and BCH capacity. For example, intra-frequency neighbor cell list has the Intra-frequency cell id used in neighbor cell addition or removed in measurement control. Through coding optimization, 5bits for one neighbor cell can be saved.
Now neighbor cell extension is under discussion. On extended NCL, the coding optimization can be applied to occupy less capacity of BCH. 
3 Conclusion
In this contribution, we list some possible enhancements to improve the BCH capacity based on reusing the current BCH channel, DMCR, sending system information through dedicated signaling, overhead reduction of the new SIB and coding optimization of the new SIB, we would like to propose RAN2 to discuss and agree that enhancements based on reusing the current BCH channel should be considered as one option to improve BCH capacity. 

Proposal: It is proposed RAN2 to discuss and agree that enhancements based on reusing the current BCH channel should be considered as one option to improve BCH capacity.
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