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1 Introduction
During last RAN2 meeting, some way forward was reached on this study item for "Study on Enhanced Broadcast of System Information", which is listed below,
· Companies are invited for the next meeting to bring an assessment of the expected R11 and Rel-12.  Companies should provide details on the assumed scenario they have analyzed. For Rel-12 details on the assumed Rel-12 features and their impacts should be provided.
In this contribution, we further analyzed the expected load in detail for R11 features, some proposals were given.
2 Discussion
2.1
Possible scheduling alternative

System information is periodically broadcasted in the cell. The SIB should be segmented and concatenated to meet the requirement of BCH transport format. The position of every segment is determined by the schedule info which includes SIB_REP, SIB_POS and SIB_OFF. The value of SIB_REP will impact the UE random access delay and it is better to adopt short value to send all the segments.
Different network has different implementations, i.e., the SIB_REP, SIB_POS and SIB_OFF for the same SIB may be set to different value in two cells, which could bring different combinations of segmentation and concatenation. 

In [2], an example was given with the basic configuration of Rel11 in 1.28 second cycle, which showed that there are a total of around 63 segments which occupies 98% of the BCH capacity. 
	SIB type
	Repetition Period
	Nr of segments in 1.28 period

	MIB+SIB7
	80 ms
	16

	SB1
	320 ms
	6

	SIB1+SIB2
	640 ms
	2

	SIB3+SIB4
	640 ms
	4

	SIB5
	640 ms
	10

	SIB11
	1280 ms
	16

	SIB12+SIB18
	1280 ms
	1

	SIB19
	640 ms
	4

	SIB21+SIB22
	640 ms
	4*

	
	Total
	63


Under the same conditions, there will be 2 segments of SB1 in 1.28 s when the period is changed from 320ms to 640ms, and the total BCH blocks will be 59. In this case, 92% BCH capacity is occupied and there can be 5 additional locations for further study.
	SIB type
	Repetition Period
	Nr of segments in 1.28 period

	MIB+SIB7
	80 ms
	16

	SB1
	640 ms
	2

	SIB1+SIB2
	640 ms
	2

	SIB3+SIB4
	640 ms
	4

	SIB5
	640 ms
	10

	SIB11
	1280 ms
	16

	SIB12+SIB18
	1280 ms
	1

	SIB19
	640 ms
	4

	SIB21+SIB22
	640 ms
	4

	
	Total
	59


While with other implementation, as seen from the table below as another example, the outcome of total BCH blocks is different from that of the above one. And the corresponding info of every SIB is attached in the Annex.
	SIB type
	Repetition Period
	Nr of segments in 1.28 period

	MIB+SIB7
	80 ms
	16

	SB1
	320 ms
	8

	SIB1+SIB2
	640 ms
	2

	SIB3
	320 ms
	4

	SIB4+SIB19.2
	640 ms
	2

	SIB5
	640 ms
	10

	SIB11
	1280 ms
	16

	*SIB12+SIB18
	1280 ms
	0

	SIB19.1+SIB22
	640 ms
	2

	
	Total
	60


*: SIB12 and SIB18 are also concatenated with SIB4 respectively within 2 periods of 640ms.
In this case, there are totally 60 BCH blocks which occupies 94% of the BCH capacity. If the period of SIB3 is 640ms, there will be 58 BCH blocks with occupies 90% of BCH capacity. 
Taking another example as referred in [3] in which there are totally 71 blocks, see table below.

	IE(s)
	Rep- Period
	Octets
	Segments
	#Seg/ 1.28 sec
	Percentage

	MIB + SIB7
	80 ms
	20.5 + 2.5
	1
	16
	23%

	SB1
	320 ms
	54
	2
	8
	11%

	SIB1 + SIB2
	640 ms
	16.5 + 8.5
	1
	2
	3%

	SIB3 + SIB21
	640 ms
	42.5 + 3
	2
	4
	6%

	SIB5
	640 ms
	124
	5
	10
	14%

	SIB11
	1280 ms
	386
	14
	14
	20%

	SIB11bis
	1280 ms
	208
	8
	8
	11%

	SIB12 + SIB18
	1280 ms
	12 + 14
	1
	1
	1%

	SIB19
	640 ms
	43
	2
	4
	6%

	SIB22 + SIB4
	640 ms
	20.5 + 15.5
	2
	4
	6%


However, with proper concatenation and segmentation, the total number of blocks could be further decreased. For example, the last segmented block of SIB5 (SIB5.5) could be concatenated with the second segmented block of SIB19 (SIB19.2), thus two blocks could be saved; the second segmented block of SIB3 (SIB3.2) could be concatenated with SIB12, and the last segmented block of SIB11bis (SIB11b.8) could be concatenated with SIB18, one block is saved. In total, 3 blocks could be saved. With this example, we could see that different way of concatenation and segmentation could result in different consequence.
Sometimes, only part of optional features will be supported at the same time or less than 32 sets of common E-DCH configuration are provided in the cell. The total occupation of BCH could be further decreased. Thus we could conclude that the BCH capacity is enough when taking all Rel-11 features into account, and the margin left is more than 8% of the total capacity, which is 5 transport blocks in this example.
Observation 1: The BCH capacity is dependent on different network implementations. 
Observation 2: With suitable network implementation, the BCH capacity is enough to contain all the Rel11 features.
2.2 Current mechanism to provide additional broadcast capacity
To improve BCH capacity, with current specification, several mechanisms were already available, including coding optimization, adopting default values as far as possible or neighbor cells optimization. For example, we can adopt default value of SIB_OFF for every segment which can save at least 5 bits. If there has 5 segments for SIB5, at most 20bits can be saved. 
In addition, to prolong the scheduling period of a SI blocks can also improve the BCH capacity, the negative impact of prolonging scheduling period is the extra delay for UE random access which may impact cell reselection, CS fallback, re-direction or RRC state change, and that’s why deferred SIB11/12 reading (DMCR) has been introduced in Rle7, with which the UE can perform random access before obtaining the SIB11, SIB11bis and SIB12, and it is expected that more and more Rel-7 and onward UEs are commercially available in the market. 
For scheduling period prolonged from 640 to 1280, the P-CCPCH can carry more segments and more locations are left for further extension. The specific spaces depend on the period of every SIBs. If the periods of SIB11 is prolonged and there exists 8 segments of SIB11, the P-CCPCH will have 8 more locations for further extension.
Observation 3: There were several mechanisms already available in current spec to improve the BCH capacity.
Taking all the analysis and observations above into account, we would like to propose that:

Proposal1: It is proposed RAN2 to discuss the need of improving BCH capacity when all stage 3 details for R12 features are fixed.
3 Conclusion
In this contribution, we analyze the problem of BCH capacity, according to the analysis, it is proposed that:

Proposal 1: It is proposed RAN2 to discuss the need of improving BCH capacity when all stage 3 details for R12 features are fixed.
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5 Annex
MIB: 21bytes
· General: 

· Multiple PLMN support for shared network 
· Scheduling information
· 10.2.48.8.1 Master Information Block:

· Multiple PLMN List (4):

· References to other system information blocks and scheduling blocks (SB1, SIB7)

· 2 references
SB1: 49bytes

· General: 

· Scheduling information

· Segmentation (SEG_COUNT) needed for:

· SIB5 (5 segments, 4 SIB_OFF)
· SIB11 (16 segments, 15 SIB_OFF)

· SIB19 (2 segments, 1 SIB_OFF)
· Total SIB references 9: SIB1, SIB2, SIB3, SIB4, SIB5, SIB11, SIB12, SIB18, SIB19, SIB22 

SIB1: 18bytes
· General:

· Domain info

· Timers and constants

· 10.2.48.8.4 System Information Block type 1:
· PS + CS domain
· Timers and constants:
· 12 timers/constants in Connected (T302, N304, T308, T310, N310, T311, T312, T313, N313, T314, T315, T317)

· 4 timers/constants in Idle (MP)
SIB2: 3bytes
· General: 
· URA identities
· 10.2.48.8.5 System Information Block type 2:
· URA identity list (1)

SIB3: 23bytes
· General:

· Cell re-selection and access class barring info

· 10.2.48.8.6 System Information Block type 3:
· Cell selection and re-selection info:

· s-Intrasearch, s-Intersearch, s-SearchHCS, rat-List(1), hcs-PRIO, q-HCS, t-CR, n-CR
· Cell Access Restriction:

· accessClassBarredList

· Domain Specific Access Restriction Parameters For PLMN Of MIB (CS+PS):

· domainSpecificAccessClassBarredList

· Domain Specific Access Restriction For Shared Network (CS+PS):

· 4 operators domainSpecificAccessClassBarredList

SIB4: 14bytes
· General:

· Cell re-selection in connected mode

· 10.2.48.8.7 System Information Block type 4:
· Cell Access Restriction:

· accessClassBarredList

· Domain Specific Access Restriction Parameters For PLMN Of MIB (CS+PS):

· domainSpecificAccessClassBarredList
SIB5: 135bytes
· General:

· Common physical channel configuration

· 10.2.48.8.8 System Information Block type 5 and 5bis:

· sCCPCH-SystemInformationList(1):

· secondaryCCPCH-Info 

· timingOffset

· tfcs

· fach-PCH-InformationList

· pich-Info

· frequencyBandIndicator

· hsdpa-CellIndicator

· edch-CellIndicator

· hs-dsch-CommonSystemInformation

· hs-scch-SystemInfo (4 codes)

· hs-dsch-DrxCellfachInfo

· 10.2.48.8.8 System Information Block type 5 and 5bis:
· commonEDCHSystemInfo (7 flow)

· CommonEDCHSystemInfo:

· Common-E-DCH-ResourceInfoList (8):
· No explicit offsets per element

· e-RGCH info, e-HICH info, ul-DPCH info
· e-HICH code only for the first resource
· F-DPCH code number for the 1, 11,21,31 resource
SIB7: 3 octets
· General: 

· Fast changing parameters UL interference
· 10.2.48.8.10 System Information Block type 7
· >FDD

>>UL interference
>>Dynamic persistence level
SIB11: 436bytes
· General:

· Neighbor cell info

· 10.2.48.8.14 System Information Block type 11:
· Intra-frequency neighbors(32):

· Inter-frequency neighbors(20):

· Inter-RAT neighbors(32)
SIB12: 8bytes
· General:

· Measurement control information in connected mode

· 10.2.48.8.15 System Information Block type 12:
· FACH measurement occasion info:

· Inter-RAT measurement indicators

· Measurement control system information

· Intra-frequency measurement sys info

SIB18: 8bytes
· General: 

· 2 PLMN id

· 10.2.48.8.21 System Information Block type 18:
· Idle mode PLMN identities

· Connected mode PLMN identities
SIB19: 14bytes
· General:

· Inter-RAT and priority information for measurements

· 10.2.48.8.22 System Information Block type 19:
· UTRA priority info list (1)

· E-UTRA frequency and priority info list (2)
SIB22: 16bytes
· General:

· FE-FACH features

· 10.2.48.8.25 System Information Block type 22:
· PRACH preamble control parameters extension list Type 1
· PRACH preamble control parameters extension list Type 2
· Concurrent Deployment of 2ms and 10ms TTI:

· TTI selection (Threshold based)

· commonEDCHSystemInfoParamConcurrentTTI:

· E-AGCH Info 

· E-DCH minimum set E-TFCI

· Node B triggered HS-DPCCH Transmission:

· HS-DPCCH transmission continuation back off

· Fallback R99 PRACH info

· HS-DSCH DRX in CELL_FACH with second DRX cycle Information:

· 2-level DRX (T328, HS-DSCH first Rx burstFACH, HS-DSCH first DRX cycleFACH, HS-DSCH second Rx burstFACH, T329)
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