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1 Introduction
In last RAN2 meeting, one of the agreements was achieved as follows based on [1], this paper tries to have further discussions on how deferred reading could be enhanced to be applied to legacy SIBs and new SIBs to be introduced.
	Agreements:

· We will study the possibility to apply deferred reading mechanism on Rel-11 SIBs and new Rel-12 SIBs.


2 Discussion
System Information is scheduled with fixed period and carried on the P-CCPCH. With fixed rate, it is approaching the limitation of the BCH capacity especially if more and more new system information are to be introduced. Technically, it is possible to improve the BCH capacity to prolong the scheduling period of some SI blocks, however, this will also introduce extra delay for UE random access, which may impact cell reselection, CS fallback, re-direction or RRC state change. 
2.1 Analysis of potential benefits brought by Deferred Reading
Using deferred reading, the scheduling period can be prolonged to improve BCH capacity without impacting access performance. 
For example, the size of SIB11 is around 1560bits which typically is divided into 8 segments with 640ms of scheduling period. If Deferred Reading is to be used, 320ms may be saved for access if the longest period of the other SIBs is 320ms. On the other hand, if the period is changed to 1280ms, there will be 8 locations left in 1280ms for further extension. BCH capacity is increased with 8 segments without impacting normal access performance with Deferred Reading being used. This example also shows that the increased BCH capacity depends on the original scheduling period and segmenting of a SIB.
Table-1: Example of quantized gain for deferred reading of SIB 11
	
	Case 1*
	Case 2**

	Access delay saved
	320ms
	960ms

	Capacity improved
	0
	12.5% (8 segments among total of 64)


* In this case, the repetition period is 640ms and SIB11 is divided into 8 segments. The longest repetition period of the other SIBs is 320ms. 
**In this case, the repetition period is 1280ms and SIB11 is divided into 8 segments. The longest repetition period of the other SIBs is 320ms. The original repetition period of SIB11 is 640ms.
Observation 1: Deferred reading could potentially bring gains to access performance and BCH capacity;

Technically, it is not possible to deferred reading all the SIBs introduced after some release. The deferred reading SIB should not include the information which will impact the random access procedure. For example, the EAB is included in SIB21, which is used for access control for partial UEs. If the SIB21 is deferred reading, the access control will not work and the network may be congested.

Observation 2: Deferred reading could not be applied to all the SIBs but to those which are not related with random access. 
2.2 Further enhancements to Deferred Reading
In Rel7, deferred SIB11/12 reading has been introduced, with which UE can perform random access before obtaining the SIB11, SIB11bis and SIB12. In RAN2#76 meeting, the deferred reading is also applied for SIB18 and SIB19.

In Rel11, the System Information Block 22 was introduced which includes the parameters for further enhancement of CELL_FACH (FE-FACH). As SIB22 is not mandatory for random access, the defer reading can be applied for SIB22 to reduce the random access delay and improve BCH capacity. After the first access, the UE will obtain SIB22 or get related information through dedicated signaling and to enjoy the benefits brought by FE-FACH.
In Rel-12 and beyond, if new SIBs are to be introduced, they will impact BCH capacity further. For example, as what is under discussing on the NCL extension in the WI of HetNet mobility [2], if inter-freq and/or intra-freq NCL is to be extended from 32 to 64, nearly 740bits or 2300bits are added which could be divided into 3 or 10 segments, since NCL is not related with access, such new SIB, if introduced, could be deferred read.

Table-2: Overview of SIBs which could be applied with deferred reading
	
	SIBs
	Remarks

	Existing SIBs already applied with deferred reading
	SIB11/11bis/12
	Introduced in Rel-7

	
	SIB18/19
	Introduced in Rel-10

	Existing SIBs could be applied with deferred reading
	SIB 22
	

	Existing SIB not related with/not suitable for deferred reading
	MIB/SB1/SB2
	Not suitable, scheduling info contained.

	
	SIB1/SIB2/SIB3/SIB4/SIB5/SIB6/SIB7/SIB16/SIB21
	Not suitable, access related info contained.

	Possible new SIBs to be applied with deferred reading
	New SIB for NCL extension
	

	
	New SIB for WiFi IWK
	


Taking the analysis above into consideration, we could see that extending the application range of deferred reading further to existing or new SIBs could be considered, more benefits are foreseen. 
Proposal1: It is proposed RAN2 to apply deferred reading mechanism to SIB22. 
Proposal1bis: It is proposed RAN2 to consider whether to apply deferred reading to the new SIBs for NCL extension and WiFi IWK if introduced.

2.3 Capability and feature dependency 
Deferred reading was introduced as an optional feature, however, the network can only adopt longer scheduling period for the deferred reading SIBs when all the UE supports deferred reading of those SIBs. If the network cannot ensure whether all the UEs in the cell can support the feature, deferred reading could only be implemented per UE not per cell. It is hard to expand the BCH capacity through applying longer repetition periods. In order to enjoy the deferred reading benefits from network perspective, there exist several options:

Option 1: Deferred reading is a mandatory feature in Rel-11 or Rel-12 and onwards. 

Option 2: If the UE supporting features that will introduce new SIBs, the UE shall also support deferred reading of corresponding SIBs. For example, the UE must support deferred reading of SIBx with extended NCL if the UE needs to read SIBx with extended NCL that is introduced by HetNet.
Option 3: If the a Rel-12 UE supporting Rel-7 DMCR, this Rel-12 UE shall support deferred reading feature introduced in Rel-12;

Option 4: To introduce a standalone capability of supporting deferred reading in Rel-12;
Proposal 2: It is proposed RAN2 to discuss and agree one of the options for the support of deferred reading.
For the deferred reading SIBs, the network can send the missed information through dedicated signaling. 
3 Conclusion
In this contribution, we analyzed the deferred reading of system information to improve the BCH capacity. It can be seen that deferred reading can improve BCH capacity without negative impact of the UE, for both current BCH channel and the S-BCH. So it is proposed that:
Proposal1: It is proposed RAN2 to apply deferred reading mechanism to SIB22.
Proposal1bis: It is proposed RAN2 to consider whether to apply deferred reading to the new SIBs for NCL extension and WiFi IWK if introduced.
Proposal2: It is proposed RAN2 to discuss and agree one of the two options of deferred reading.
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