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1. Introduction
For LTE to CDMA inter-working it has been identified that the UE needs to receive the CDMA system time with a certain level of accuracy to allow the UE to efficiently perform measurements as well as communicate with the CDMA network. In the current version of TS 36.331, [1], CDMA System time information has been identified as and IE that is broadcast as a part of System Information Block Type 8. This IE contains and indicator that allows the UE to know that the LTE system time is synchronized to the CDMA system time, i.e. there is no drift in the timing between the E-UTRA and CDMA. In addition to this synchronization indication a 49 bit field carries the CDMA system time corresponding to the starting boundary of the radio frame with SFN = 0 in the current SFN period. This contribution proposes that the number of bits required to provide a sufficiently accurate CDMA system time to the UE when the LTE system time is synchronized with CDMA system time can be significantly reduced.
2. Discussions

In the CDMA 1xRTT network CDMA system time is provided to the mobile as a 36 bit number that is in units of 80 ms, one superframe, meaning that the time that can be represented is 174.326425 years based on a January 6th, 1980 start date. In the CDMA HRPD network CDMA system time is provided to the mobile as a 37 bit number that is in units of 26.6666 ms, one frame, meaning that the time that can be represented is 116.217616 years based on a January 6th, 1980 start date.

Now if we have a system where the LTE system time is synchronized to CDMA system time, meaning that SFN 0 is aligned to CDMA time at a 12288 CDMA chip boundary and each SFN would represent 12288 CDMA chips, it can be shown that we can represent the CDMA system time as a 39 bit number in units of 10 ms, see diagram below.
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3. Conclusion

For LTE systems that have their system time synchronized with CDMA system the CDMA system time that is broadcast in SIB8 should be reduced in size to 39 bits. If this contribution is agreed to, a text proposal is given below for inclusion in TS 36.331. 

4. References
[1] R2-082050 CR00xr1 to 36331(REL-8) on Miscellaneous clarifications and corrections, rapporteur.
5. Text proposal

Start of first change.

–
CDMA2000-SystemTimeInfo
The IE CDMA2000-SystemTimeInfo is %%

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).

Editor's note:
Changes of CDMA system time should neither result in system information change notifications nor in a modification of the value tag in SI-1.

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

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 synchronized to CDMA system time then the size is 39 bits and the units 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 units is [8 CDMA chips based on 1.2288 Mcps].


End of first change.

End of changes.
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eAT received CDMA broadcast parameters from eNB containing SYS_TIME info
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LTE system time 0 with zero offset PN
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