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1.
Introduction
Changes of Value Tag in SIB1 will trigger all UEs to re-read system information. The frequency of such updates should be low to save UE battery consumption. The IE CDMA2000-SystemTimeInfo and oneXRTT-LongCodeState in SIB8 can, however, change frequently. Hence there is an editor’s note saying that these IEs shall be excluded when evaluating system information changes.
This contribution proposes firm specification text to replace the Editor’s note It also proposes description text for CDMA2000-SystemTimeInfo.
2.
Conclusion
We propose the text change shown in the annex. 
3.
References
[1]  36.331 V830.
4.
Text Proposal to TS 36.331
-----------------------------------First change----------------------------------------

5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS) only occurs at specific radio frames i.e. the concept of a modification period is used. SI messages may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. The modification period boundaries are defined by SFN values for which SFN mod modificationPeriod= 0. The modificationPeriod is configured by system information.

When the network changes (some of the) system information, it first notifies the UEs about this change i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE knows that the current system information is valid until the next modification period boundary. After this boundary, the UE acquires the new system information. There is a (short) period during which the UE does not have valid system information.
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Figure 5.2.1.3-1: Change of system Information 

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information changes at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SI message has changed.

SystemInformationBlockType1 includes a value tag that indicates if a change has occurred in the SI messages, excluding IEs listed in clause 6.3. as not triggering a change notification. UEs may use this value tag e.g. upon return from out of coverage, to verify if the previously acquired system information is still valid. The UE considers system information to be valid for at most 3 hours from the moment it was received.

The UE verifies that acquired system information remains valid either by checking the value tag in SystemInformationBlockType1 after the modification period boundary or, by attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during a modificationPeriod in case no paging is received. If no paging message is received by the UE during a modificationPeriod, the UE may assume that no change of system information will occur in the next modificationPeriod. If UE in RRC_CONNECTED, during a modification period, receives one paging message it may deduce from the presence/absence of systemInfoModification whether a change of system information will occur in the next modificationPeriod or not.
Editor's note:
The UE requirements corresponding with the above descriptive text are still to be captured elsewhere, e.g. within the paging procedure which may trigger the BCCH acquisition procedure.
-----------------------------------First change----------------------------------------

6.3.5
Measurement information elements

–
SystemInformationBlockType8

The IE SystemInformationBlockType8 contains information relevant only for inter-RAT cell re-selection i.e. information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

SystemInformationBlockType8 information element
-- ASN1START

SystemInformationBlockType8 ::=

SEQUENCE {


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo

OPTIONAL,


searchWindowSize




INTEGER (0..15)




OPTIONAL,


hrpd-Parameters





SEQUENCE {



hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters

SEQUENCE {




hrpd-BandClassList




HRPD-BandClassList,




hrpd-NeighborCellList



HRPD-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


oneXRTT-Parameters




SEQUENCE {



oneXRTT-CSFB-RegistrationInfo

OneXRTT-CSFB-RegistrationInfo
OPTIONAL,
-- Need OP



oneXRTT-LongCodeState



BIT STRING (SIZE (42))
OPTIONAL,

-- Need OP



oneXRTT-CellReselectionParameters
SEQUENCE {




oneXRTT-BandClassList



OneXRTT-BandClassList,




oneXRTT-NeighborCellList


OneXRTT-NeighborCellList



}

OPTIONAL


}

OPTIONAL,


...

}

HRPD-NeighborCellList ::=



SEQUENCE (SIZE (1..16)) OF SEQUENCE {


hrpd-NeighborCellInfo




CDMA2000-NeighbourCellInformation

}

OneXRTT-NeighborCellList ::=


SEQUENCE (SIZE (1..16)) OF SEQUENCE {


oneXRTT-NeighborCellInfo



CDMA2000-NeighbourCellInformation

}

HRPD-BandClassList ::=



SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF SEQUENCE {


hrpd-BandClass





CDMA2000-Bandclass,


hrpd-CellReselectionPriority

INTEGER (0..7),


threshX-High





INTEGER (0..63),


threshX-Low






INTEGER (0..63),


tReselectionHRPD




INTEGER (0..7),


...

}

OneXRTT-BandClassList ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF SEQUENCE {


oneXRTT-BandClass




CDMA2000-Bandclass,


oneXRTT-CellReselectionPriority

INTEGER (0..7),


threshX-High





INTEGER (0..63),


threshX-Low






INTEGER (0..63),


tReselectionOneXRTT




INTEGER (0..7),


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType8 field descriptions

	cdma2000-SystemTimeInfo

Information on CDMA2000 system time
This IE is excluded when estimating changes in system information, i.e. changes of cdma2000-SystemTimeInfo
should neither result in system information change notifications nor in a modification of the value tag in SI-1.

	searchWindowSize 

The search window size is a CDMA parameter to be used to assist in searching for the neighboring pilots. For values see [25, Table 2.6.6.2.1-1] and [26, Table 8.7.6.2-4].

	hrpd-Parameters
The cell reselection parameters applicable only to HRPD systems

	hrpd-PreRegistrationInfo 

The HRPD Pre-Registration Information tells the UE if it should pre-register with the HRPD network and identifies the Pre-registration zone to the UE

	hrpd-CellReselectionParameters 

cell reselection parameters applicable only to HRPD system

	hrpd-BandClassList

List of CDMA2000 frequency bands

	hrpd-BandClass
Identifies the HRPD Frequency Band in which the HRPD Carrier can be found. Details can be found in [24, Table 1.5]

	hrpd-CellReselectionPriority
Absolute priority of the RAT (0 means: lowest priority)

	threshX-High

This specifies the high threshold used in reselection towards this CDMA2000 HRPD band class expressed as an unsigned binary number equal to [-2 x 10 x log10 Ec/Io] in units of 0.5 db, as defined in [25]

	ThreshX-Low

This specifies the low threshold used in reselection towards this CDMA2000 HRPD band class expressed as an unsigned binary number equal to [-2 x 10 x log10 Ec/Io] in units of 0.5 db, as defined in [25]

	tReselectionHRPD

The HRPD cell reselection timer value in seconds

	hrpd-NeighborCellList

List of HRPD neighbouring cells

	hrpd-NeighborCellInfo

Describes one HRPD cell

	oneX-RTT-Parameters

cell reselection parameters applicable only to 1XRTT system

	oneXRTT-CSFB-RegistrationInfo 

The CSFB to 1xRTT Registration Information tells the mobile if it should register with the 1xRTT network and identifies the 1xRTT System ID to the UE. 

	oneXRTT-LongCodeState

The state of long code generation registers in 1XRTT system as defined in [C.S0002-A, Section 1.3] at 
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ms, where t equals to the cdma-SystemTime. This information is required by the UE to perform SRVCC handover to 1xRTT.
This IE is excluded when estimating changes in system information, i.e. changes of oneXRTT-LongCodeState
should neither result in system information change notifications nor in a modification of the value tag in SI-1.

	oneXRTT-CellReselectionParameters 

Cell reselection parameters applicable only to 1xRTT system

	oneXRTT-BandClassList

List of CDMA2000 frequency bands

	oneXRTT-BandClass

Identifies the 1xRTT Frequency Band in which the 1xRTT Carrier can be found. Details can be found in [24, Table 1.5]

	oneXRTT-CellReselectionPriority

Absolute priority of the RAT (0 means: lowest priority)

	threshX-High

This specifies the high threshold used in reselection towards CDMA2000 1xRTT band class expressed as an unsigned binary number equal to [-2 x 10 x log10 Ec/Io] in units of 0.5 db, as defined in [25]

	threshX-Low

This specifies the low threshold used in reselection towards CDMA2000 1xRTT band class expressed as an unsigned binary number equal to [-2 x 10 x log10 Ec/Io] in units of 0.5 db, as defined in [25]

	tReselectionOneXRTT

The 1XRTT cell reselection timer value in seconds

	oneXRTT-NeighborCellList

List of 1xRTT neighbouring cells

	oneXRTT-NeighborCellInfo

Describes one 1xRTT cell


-----------------------------------Next change----------------------------------------

–
CDMA2000-SystemTimeInfo
The IE CDMA2000-SystemTimeInfo informs the UE about the absolute time in the current cell. The UE uses this absolute time knowledge to derive the CDMA2000 Physical cell identity, expressed as PNOffset, of neighbour cdma2000 cells.
NOTE:
The UE needs the CDMA system time with a certain level of accuracy for performing measurements as well as for communicating with the CDMA network (HRPD or 1xRTT).


CDMA2000-SystemTimeInfo information element
-- ASN1START

CDMA2000-SystemTimeInfo ::=


SEQUENCE {


cdma-EUTRA-Synchronisation


BOOLEAN,


cdma-SystemTime





CHOICE {



cdma-SynchronousSystemTime


BIT STRING (SIZE (39)),



cdma-AsynchronousSystemTime


BIT STRING (SIZE (49))


}

}

-- ASN1STOP

	CDMA2000-SystemTimeInfo field descriptions

	cdma-EUTRA-Synchronisation

TRUE indicates that the networks are synchronised i.e. there is no drift in the timing between E‑UTRA and CDMA.

	cdma-SynchronousSystemTime

CDMA system time corresponding to the SFN boundary at or after the ending boundary of the SI-window in which SystemInformationBlockType8 is transmitted. If synchronized to CDMA system time then the size is 39 bits and the unit is 10 ms based on a 1.2288 Mcps chip rate.

	cdma-AsynchronousSystemTime

The CDMA system time corresponding to the SFN boundary at or after the ending boundary of the SI-Window in which SystemInformationBlockType8 is transmitted. If not synchronized then the size is 49 bits and the unit is [8 CDMA chips based on 1.2288 Mcps].
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