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1.
Introduction
This contribution provides the speed-up solution of the getting CDMA system time in CDMA side during inter-RAT handover from LTE to CDMA. Quick acquisition of system time can be achieved by including the carrier frequency information in inter-RAT handover command.
2.
Background
Existing CDMA cellular system uses the system time as the reference time of the its synchronization between UE and BTS(base station). To get this time, the UE which supports CDMA has to get the synchronization. To do this, the UE must get the pilot channel using calculation result of the energy which is drived from autocorrelation with search window in short PN code sequence. Consecequently, the UE can determine its generation time of the PN code from the addition between the UTC(universal time code) and the short PN offset which is from sync channel.

When UE can support dual RAT, that is LTE and CDMA, and encounters the inter-RAT handover situation from LTE to CDMA (see Fig.1), it should be able to perform the handover with minimun handover delay. In order to do this, it is important for UE to reduce the delay during getting the system time in the CDMA side. 

However, if the UE does the handover in the conventional dual mode system which use the SIB8 containing the frequency band list information only, it has no choice but to search the pilot channel from first frequency to end frequency in all band class in blind manner until it can find the approproate pilot channel. So we cannot avoid the long delay during searching for the pilot channel.
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Fig. 1: Inter-RAT handover situation
3.
Discussion and Conclusion
Assuming that in the border cell (LTE cell) between LTE  and CDMA cell,  the eNB in the cell can inform its UE of the carrier frequency of its target cell which belongs to CDMA RAT when UE moves from the border cell to target CDMA cell, and let the UE use the frequency information during pilot channel searching in CDMA side after the inter-RAT handover, the UE can reduce the delay for searching the suitable pilot channel and get the CDMA system time with reduced delay. 

The informing method of the carrier frequency is like this:

 If the frequency information(channel id) for target cell can be used with the same purpose as PRL(preferred roaming list) information does  when UE goes into the border cell between LTE and CDMA, we can write this carrier frequency information in the handover command during interRAT handover from LTE to CDMA. (see Fig.2)
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  Fig2: handover command  procedure during inter-RAT handover from LTE to CDMA
Proposal 1: InterRAT handover command (from LTE to CDMA) should include this carrier information and should be delivered to the UE during the handover.

4.
Text Proposal
* * * First Change * * * *

5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall:

1>
stop timer T310 and T312, if running

1>
start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;

1> consider inter-RAT mobility is initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;
1> the inter-RAT message contained in the targetRAT-MessageContainer concerns a ‘handover command’:

2> if targetRAT-type is cdma2000-1XRTT or cdma2000-HRPD:
3> access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT by using the cdma2000-carrierFrequency inlucded in MobilityFromEUTRACommand;
2> else:
3>
access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

2>
If the MobilityFromEUTRACommand message includes a subset of the established DRBs (FFS):

3>
inform upper layers about the failure to continue the DRBs not included in the MobilityFromEUTRACommand message;

1>
else (the inter-RAT message contained in the targetRAT-MessageContainer concerns a ‘cell change order’):

2>
establish the connection to the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;

* * * Second Change * * * *

MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8


MobilityFromEUTRACommand-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


t304







ENUMERATED {












ms100, ms200, ms500, ms1000,












ms2000, ms4000, ms8000, spare},


targetRAT-Type





ENUMERATED {












utra, geran, cdma2000-1XRTT, cdma2000-HRPD, spare4,












spare3, spare2, spare1, ...},

targetRAT-MessageContainer


OCTET STRING,

csFallbackIndicator




ENUMERATED {true}




OPTIONAL,
-- Need OP

cdma2000-carrierFrequency


INTEGER (0..2047)



OPTIONAL,
-- Cond cdma2000

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP
	MobilityFromEUTRACommand field descriptions

	t304

Timer T304 as described in section 7.3. Value ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

Used to carry messages corresponding to specifications from the target RAT.

	csFallbackIndicator

Indicates that the CS Fallback procedure is triggered.

	cdma2000-carrierFrequency

Indicates the carrier frequency of the target RAT if the target RAT is cdma2000-1xRTT or cdma2000-HRPD. See [33].


	Conditional presence
	Explanation

	cdma2000
	The IE is mandatory present in case of inter-RAT handover to cdma2000; otherwise it is not needed.





























1
1

