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1. Introduction
It is proposed to transmit cdma2000 1xRTT LC_STATE (long code state) parameter over E-UTRAN to facilitate E-UTRAN/1xRTT dual mode UE to synchronize to 1xRTT system quickly.
2. Discussion
In cdma2000, a mobile station needs to have state of its long code generation registers synchronized to that of CDMA system, before it can correctly receive the downlink transmission (broadcast and unicast transmission) and start transmission on the uplink. A parameter named LC_STATE is carried in Sync Channel Message of 1xRTT to facilitate a mobile station to synchronize its long code state quickly to that of CDMA system [1]: 

· “The mobile station synchronizes its long code timing and system timing to those of the CDMA system, using the PILOT_PNs, LC_STATEs, and SYS_TIMEs values obtained from the received Sync Channel Message.”

· “LC_STATEs is equal to the system long code state (see 2.1.3.1.12 of [2]) corresponding to SYS_TIMEs.”
· “In the Timing Change Substate, the mobile station shall synchronize its long code timing to the CDMA system long code timing derived from LC_STATEs, and synchronize its system timing to the CDMA system timing derived from SYS_TIMEs.”
Hence, it is proposed to also transmit LC_STATE over E-UTRAN to help E-UTRAN/1xRTT dual mode UE synchronize to 1xRTT system quickly.
The relationship between LC_STATE and SYS_TIMES is defined in [2] as “The precise zero instant of System Time is the midpoint between the last ‘0’ of the 41 consecutive ‘0’ outputs and the succeeding ‘1’ of the long code using the binary mask consisting of ‘1’ in the MSB followed by 41 ‘0’s.” Hence, eNB can generate LC_STATE based on the cdma system time it keeps track of.

LC_STATE can be carried in SystemInformationBlockTyep8 as a 42-bit string. It represents the state of long code generation registers at 320 ms past 
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, where t equals to the cdma-SystemTime in the received SystemInformationBlockTyep8. It is needed only when a mobile station needs to start receiving or transmitting on cdma2000 1xRTT system.
3. Text Proposal
It is proposed to add the following text to TS 36.331:
************************* 1st change ***********************
5.2.2.14
Actions upon reception of SystemInformationBlockType8
Upon receiving SystemInformationBlockType8, the UE shall:

1>
if the IE hrpd-PreRegistrationInfo is included:

2>
forward the hrpd-PreRegistrationInfo to CDMA upper layers;
1>
if the IE onexrtt-LongCodeState is included:

2>
forward the onexrtt-LongCodeState to CDMA upper layers;
1>
TBC

************************* End of 1st change ***********************
************************* 2nd change ***********************
–
SystemInformationBlockType8

The IE SystemInformationBlockType8 contains 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)




OPTIONAL,

-- value range FFS


hrpd-Parameters




SEQUENCE {










hrpd-PreRegistrationInfo

HRPD-PreRegistrationInfo,



hrpd-CellReselectionParameters
SEQUENCE {




cellReselectionPriority


INTEGER (0..7),




threshHigh





INTEGER (0),





-- value range FFS




threshLow





INTEGER (0),





-- value range FFS




tReselection




INTEGER (0),





-- value range FFS




hrpd-NeighborCellList


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





hrpd-NeighborCellInfo


CDMA2000-NeighbourCellInformation




}



}

OPTIONAL


}

OPTIONAL,


onexrtt-Parameters




SEQUENCE {


onexrtt-LongCodeState



BIT STRING (SIZE (42))


cellReselectionPriority



INTEGER (0..7),



threshHigh






INTEGER (0),





-- value range FFS



threshLow






INTEGER (0),





-- value range FFS



tReselection





INTEGER (0),





-- value range FFS



onexrtt-NeighborCellList


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




onexrtt-NeighborCellInfo


CDMA2000-NeighbourCellInformation



}


}

OPTIONAL,


...

}

-- ASN1STOP

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

	SystemInformationBlockType8 field descriptions

	cdma2000-SystemTimeInfo

Information on CDMA2000 system time

	searchWindowSize 

The search window size is a CDMA parameter to be used to assist in searching for the neighboring pilots

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

	hrpd-PreRegistrationInfo 

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

	hrpd-CellReselectionParameters 

cell reselection parameters applicable only to HRPD system

	cellReselectionPriority
Absolute priority of the RAT (0 means: highest priority). FFS if priority should be given per frequency

	threshHigh

This specifies the high threshold used in reselection towards CDMA2000 HRPD

	threshLow

This specifies the low threshold used in reselection towards CDMA2000 HRPD

	tReselection

The HRPD cell reselection timer value in seconds

	hrpd-NeighborCellList

List of HRPD neighbouring cells

	hrpd-NeighborCellInfo

Describes one HRPD cell

	1xrtt-Parameters

cell reselection parameters applicable only to 1XRTT system

	onexrtt-LongCodeState

The state of long code generation registers in 1XRTT system as defined in [C.S0002-A] at 
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ms, where t equals to the cdma-SystemTime. 

	cellReselectionPriority

Absolute priority of the RAT (0 means: highest priority). FFS if priority should be given per frequency

	threshHigh

This specifies the high threshold used in reselection towards CDMA2000 1xRTT

	threshLow

This specifies the low threshold used in reselection towards CDMA2000 1xRTT

	tReselection

The cdma2000 1x cell reselection timer value in seconds

	1xrtt-NeighborCellList

List of 1xRTT neighbouring cells

	1xrtt-NeighborCellInfo

Describes one 1xRTT cell


************************* End of 2nd change ***********************
************************* 3rd change ***********************
Annex C (informative): Information on onexrtt-LongCodeState
This Annex provides a collection of information from 3GPP2 C.S0002-A and C.S0005-A on the generation of onexrtt-LongCodeState. In C.S0002-A and C.S0005-A, long code state and CDMA system time are denoted as LC_STATE and SYS_TIME, respectively.
As defined in the Section 2.1.3.11 of C.S0002-A, the long code shall be periodic with period 242-1 chips and shall satisfy the linear recursion specified by the following characteristic polynomial:

p(x) = x42 + x35 + x33 + x31 + x27 + x26 + x25 + x22 + x21 + x19 + x18 + x17 + x16 + x10 + x7 + x6 + x5 + x3 + x2 + x1 + 1.

Each PN chip of the long code shall be generated by the modulo-2 inner product of a 42-bit mask and the 42-bit state vector of the sequence generator as shown in Figure C.1.
As defined in the Section 1.3 of C.S0002-A, the precise zero instant of System Time is the midpoint between the last ‘0’ of the 41 consecutive ‘0’ outputs and the succeeding ‘1’ of the long code using the binary mask consisting of ‘1’ in the MSB followed by 41 ‘0’s.
As defined in the Section 2.6.1.4 of C.S0005-A, LC_STATE is carried in Sync Channel Message of 1xRTT to facilitate a mobile station to synchronize its long code state quickly to that of CDMA system: 

· The mobile station synchronizes its long code timing and system timing to those of the CDMA system, using the PILOT_PNs, LC_STATEs, and SYS_TIMEs values obtained from the received Sync Channel Message.
· LC_STATEs is equal to the system long code state corresponding to SYS_TIMEs.
· In the Timing Change Substate, the mobile station shall synchronize its long code timing to the CDMA system long code timing derived from LC_STATEs, and synchronize its system timing to the CDMA system timing derived from SYS_TIMEs.
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Figure C.1. Long Code Generator
************************* 3rd change ***********************
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