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1 Background
BCH enhancements, that may help to alleviate potential load problems on the BCH, were discussed during RAN2#85bis [1], [2], [3]. For Deferred Measurement Reading Control (DMCR) it was agreed that:
· We will study the possibility to apply deferred reading mechanism on Rel-11 SIBs and new Rel-12 SIBs.  

In this contribution potential BCH enhancements, i.e. DMCR and scheduling optimizations, are discussed further. 
2 Discussion

2.1 DMCR

Typically a UE that supports CS fallback (i.e. LTE) also support DMCR, because DMCR reduces the latency experienced with CS fallback, as specified in TS 23.272 "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2":

NOTE 1:
When performing CS Fallback to UTRAN, the RRC connection release with redirection can be optimized if both the UE and UTRAN support the optional "Deferred measurement control reading" feature specified in TS 25.331 [7].

In case more UEs support DMCR the network can allow longer SIB repetition periods for the SIBs that fall under DMCR control. Allowing a longer repetition period, i.e. doubling the repetition period, is expected to provide much more capacity gain compared to the scheduling optimizations discussed in the following of this document. Therefore it is proposed:

Proposal 1: A REL-12 UE that supports CS fallback shall also support Deferred Measurement Control Reading (DMCR).
In RAN2#84 it was agreed that WiFi parameters are transferred via system broadcast and/or dedicated signaling, i.e. there will be a WiFi SIB. Furthermore it is proposed to introduce a new SIB [4] that can carry additional inter-frequency neighbors, as agreed in RAN4 work item (LTE_UTRA_IncMon-Core) on "increased number of frequencies to monitor". These SIBs may contain significant amount of information, i.e. it may be advantageous to broadcast them with a relatively long repetition period to reduce the impact on the BCH load. Therefore it is proposed to put them under DMCR control, i.e. the UE can access the system without having acquired these SIBs:
Proposal 2: The new SIBs with WiFi parameters and extended inter-frequency neighbors are put under DMCR control.

2.2 Scheduling overhead reduction

In the study item phase (TR 25.704) it was observed that the scheduling information contained in MIB and/or scheduling blocks have a relatively high impact on the BCH load. This is because the information is frequently broadcasted, and it involves a (relatively) large number of bits. The scheduling information per SIB type includes:

Scheduling info:

SEG_COUNT (4 bits)
: only needed when SIB is segmented into multiple segments (default 1) 

SIB_REP (implicit)
: mandatory for each SIB

SIB_POS (up to 11 bits)
: only for first segment, dependent on SIB_REP
SIB_OFF (4 bits)
: only for subsequent segments (if SIB is segmented)

Furthermore there are four segment types (first, subsequent, last or complete segment). Each segment contains the SIB type. A first segment contains a SEG_COUNT. A subsequent and last segment contains a Segment Index (4 bits). 

Especially the scheduling information for large SIBs that need to be segmented into multiple segments introduces some scheduling overhead (SEG_COUNT, SIB_OFF). However the segment offset (SIB_OFF) information is needed to retain scheduling flexibility for the network, and to allow power efficient system information reading in the UE. However the SEG_COUNT in the scheduling info seems to be redundant, as this information is implicitly included when the scheduling information of the subsequent segments (SIB_POS offset info) is included (i.e. SEG_COUNT = #SIB_OFF + 1). Therefore it is proposed to make SEG_COUNT conditionally present in the scheduling information for REL-12 system information:

Proposal 3: The SEG_COUNT is not needed for the scheduling information for REL-12 or later SIBs when "SIB_POS offset info" is included.

A draft CR to 25.331 including proposal 3 is provided for information. 

In case a SIB consists of multiple segments, and the segments cannot be scheduled consecutively, then the NW needs to provide a list of offsets, i.e. an offset for each segment of the SIB. This may for example happen for a large SIB such as SIB11 or SIB11bis when this SIB is "colliding" with a SIB that is broadcasted with a smaller repetition period. When the BCH is getting full, such collisions are harder to avoid. In worst case the list can consist of 15 * 4 = 60 bits:
10.3.8.16
Scheduling information
…

	Scheduling
	MP
	
	
	

	>SEG_COUNT
	MD
	
	SEG COUNT 10.3.8.17
	Default value is 1

	>SIB_REP
	MP
	
	Integer (4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096)
	Repetition period for the SIB in frames 

	>SIB_POS
	MP
	
	Integer (0 ..Rep-2 by step of 2)
	Position of the first segment

Rep is the value of the SIB_REP IE

	>SIB_POS offset info
	MD
	1..15
	
	see below for default value

	>>SIB_OFF
	MP
	
	Integer(2..32 by step of 2)
	Offset of subsequent segments


	Field
	Default value

	SIB_POS offset info
	The default value is that all segments are consecutive, i.e., that the SIB_OFF = 2 for all segments except when MIB segment/complete MIB is scheduled to be transmitted in between segments from same SIB. In that case, SIB_OFF=4 in between segments which are scheduled to be transmitted at SFNprime = 8 *n-2 and 8*n + 2, and SIB_OFF=2 for the rest of the segments. 


11.3
Information element definitions
…
SchedulingInformation ::=


SEQUENCE {


scheduling






SEQUENCE {



segCount






SegCount



 

 DEFAULT 1,



sib-Pos







CHOICE {




-- The element name indicates the repetition period and the value




-- (multiplied by two) indicates the position of the first segment.




rep4







INTEGER (0..1),




rep8







INTEGER (0..3),




rep16







INTEGER (0..7),




rep32







INTEGER (0..15),




rep64







INTEGER (0..31),




rep128







INTEGER (0..63),




rep256







INTEGER (0..127),




rep512







INTEGER (0..255),




rep1024







INTEGER (0..511),




rep2048







INTEGER (0..1023),




rep4096







INTEGER (0..2047)



},



sib-PosOffsetInfo




SibOFF-List





OPTIONAL

}

}

…

SibOFF ::=






ENUMERATED {










so2, so4, so6, so8, so10,











so12, so14, so16, so18,











so20, so22, so24, so26,











so28, so30, so32 }

SibOFF-List ::=





SEQUENCE (SIZE (1..15)) OF
SibOFF
In [3] it was proposed that the elements in the SIB offset list could be made mandatory default. This can save scheduling bits especially for large SIBs that are interrupted by other SIBs. It is expected that the commonly used value is "consecutive", i.e. the MD value should be 2: 
Proposal 4: Make IE "SIB_OFF" in "SIB_POS offset info" list Mandatory Default (MD). The default value is 2.

2.3 SIB re-assembly

The UE is required to receive all segments of a SIB consecutive in good order to receive the complete SIB (see section 8.1.1.1.4 in TS 25.331), i.e. the UE is required to receive each consecutive segment correctly to receive the complete SIB (i.e. no gaps are allowed). This may pose problems for the UE to receive large SIBs consisting of many segments in case there are reception failures. It is proposed to relax this restriction, and allow the UE to store segments it has received successfully to receive the complete SIB in the next repetition period:

Proposal 5: Relax the UE requirements to re-assemble segments of a SIB in strict ascending order.
A draft CR to 25.331 including proposal 3 is provided for information. 

3 Summary

RAN2 is kindly asked to discuss DMCR and scheduling optimizations: 

Proposal 1: A REL-12 UE that supports CS fallback shall also support Deferred Measurement Control Reading (DMCR).

Proposal 2: The new SIBs with WiFi parameters and extended inter-frequency neighbors are put under DMCR control.

Proposal 3: The SEG_COUNT is not needed for the scheduling information for REL-12 or later SIBs when "SIB_POS offset info" is included.

Proposal 4: Make IE "SIB_OFF" in "SIB_POS offset info" list Mandatory Default (MD). The default value is 2.

Proposal 5: Relax the UE requirements to re-assemble segments of a SIB in strict ascending order.
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