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1
Introduction
This paper proposes a bit saving simplification to the SchedulingInformation part of SIB1 that adds enforcement of the constraint that each SIB is only containing in a single SI message.
2 Detailed Description
The mapping of SIBs to SI-messages is defined in section 5.2.1.1 of [1] which is reproduced below.

“System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs). The MIB includes a limited number of most essential and most frequently transmitted parameters that are needed to acquire other information from the cell, and is transmitted on BCH. SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages and mapping of SIBs to SI messages is flexibly configurable by schedulingInformation included in SystemInformationBlockType1, with restrictions that: each SIB is contained only in a single SI message, only SIBs having the same scheduling requirement (periodicity) can be mapped to the same SI message, and SystemInformationBlockType2 is always mapped to the SI message that corresponds to the first entry in the list of SI messages in schedulingInformation. There may be multiple SI messages transmitted with the same periodicity. SystemInformationBlockType1 and all SI messages are transmitted on DL-SCH.”
The current ASN.1 for SIB1 contains a list of SIBs for each SI. The ASN.1 does not prevent a particular SIB from appearing in multiple SI-messages. Incorrect network configuration is possible. The number of SI-messages transmitted by a cell is variable and the number of SIBs within a SI-message is variable so a variable length array of SI-message mappings with each element containing a variable length array of SIBs is required.
The proposed representation is as an array of SIBs with each element identifying the SI that contains that SIB. This representation (a) only contains a single variable length array saving bits and (b) enforces the constraint that a SIB only appears in a single SI-message. A “not present” value is required for any SIB in the middle of the list that is not included in any SI-message.
The current structure is :-

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type

The proposed structure is :-

SchedulingInformation  ::= SEQUENCE {


si-Periodicity

SEQUENCE (SIZE (1..maxSI-Message)) OF ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},

   sibToSiMapping       SEQUENCE (SIZE(1..maxSIB)) OF ENUMERATED {

       









notTransmitted, si1, si2, si3, 
                                            si4, si5, si6, si7}

} 
The number of bits to represent each mapping is reduced from 5 (due to size of SIB-Type) to 3(allowing for 7 SI messages + notTransmitted). Additionally the number of length fields has been reduced from (1 + number of SI message) to 2.
The si-WindowLength enumeration can now be moved into the SchedulingInformation sequence where it logically belongs.
The range of the sibToSiMapping enumeration is a topic for discussion. The proposal supports 7 SI-messages which we think is sufficient for the 11 SIBs currently defined. If the number of SIBs is likely to be increased a 4 bit enumeration (supporting 15 SI-messages) might be preferable. Does the sibToSiMapping enumeration need to be extendable? When increasing the size of the enumeration it need to be considered that the enumeration is used inside an array so the increased bits is at least  #SIBs.
Question: What is the correct range for the sibToSiMapping  enumeration?
3
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4
Conclusion

The proposed change:-

· Enforces the constraint that each SIB is included in a single SI message.

· Reduces the number of bits required for SIB1

· Groups all the SI scheduling information within a single sequence.

Question: What is the correct range for the sibToSiMapping  enumeration?
5
Text Proposal to 36.331
SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL, -- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL -- value range FFS

},


















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},

systemInformationValueTag


INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (1..maxSIB)) OF SIB-Type

SchedulingInformation  ::= SEQUENCE {


si-Periodicity

SEQUENCE (SIZE (1..maxSI-Message)) OF ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},

    sibToSiMapping      SEQUENCE (SIZE(1..maxSIB)) OF ENUMERATED {

       









notTransmitted, si1, si2, si3, 
                                            si4, si5, si6, si7},

    si-WindowLength





ENUMERATED {











ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},
} 
-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	cellReservedForOperatorUse

As defined in TS 36.304 [4]

	trackingAreaCode

Common TAC for all the PLMNs listed

	cellBarred

‘Barred’ means barred for all calls, as defined in TS 36.304 [4]

	intraFrequencyCellReselection

FFS if needed

	cellReservationExtension

As defined in TS 36.304 [4]

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the tracking area identity matches an entry in the ‘white list’ that the UE has stored

	q-Rxlevmin

Actual value Qrxlevmin = IE value * 2   

RSRP [dBm]

FFS within cellSelectionInfo

	q-Rxlevminoffset

Actual value Qrxlevminoffset = IE value * 2   [dB]

FFS within cellSelectionInfo

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation



	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInformation list.

	sibtoSiMapping       
List mapping each SIB to SystemInformation message. The first entry in the array contains the mapping information for SIB3, the second for SIB4, and so on. SIB2 is always mapped to the first SystemInformation message. If a SIB is not transmitted the mapping value is set to notTransmitted. si1 refers to the first SystemInformation message and so on.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. 

	systemInformationValueTag

Common for all Sis
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