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1. Introduction
During RAN2#60bis, text on handover to CDMA2000 systems was agreed and was later merged in CR001 to TS36.331. 

In case of handover towards an HRPD system, the actual handover preparation and execution are preceded by a pre-registration phase, assumed to be performed in advance of the actual handover decision. This allows keeping the preparation phase at an acceptable length (see details in TR36.300). However, since the pre-registration phase can take in the order of seconds to complete, it is possible that upon handover decision by the eNB, the pre-registration phase is not completed. Although proper network implementation should prevent this from happening, it seems necessary to specify the UE behavior is such a rare event.
2. Discussions

Under certain conditions an eNB might have to make the decision to move a UE from LTE coverage to HRPD coverage before the UE has completed the HRPD pre-registration phase. Although proper network implementation should prevent this from happening, it seems necessary to specify the UE behavior is such a rare event.
There are multiple options available to address this case:
1. The UE could ignore the Handover from E-UTRA preparation request (CDMA2000) message.
The issue with this solution is that the RRC procedure in the eNB that sends this message has no way of knowing if the UE received the Handover from E-UTRA preparation request message other than receiving a Tunneled CDMA message with a message type of Handover. A good eNB design would have a timer that would start upon sending the Handover from E-UTRA preparation request to the UE and would have proper error handling if the UE didn’t respond with a Tunneled CDMA message with a message type of Handover before the timer expired. It is envisioned that this timer would be shorter than the amount of time the UE would need to perform the pre-registration and so the eNB would always timeout in this particular situation and not know if the UE received the command and was busy pre-registering or if the UE just didn’t receive the Handover from E-UTRA preparation request message.
2. The UE could remember it has received a Handover from E-UTRA preparation request message and begin the handover preparation phase after completing the pre-registration phase.
The issue with this solution is that the pre-registration phase takes seconds to complete by which time the handover may no longer be applicable.
3. The UE could include an indication in the CDMA Measurement report that would indicate if it was capable of performing a Handover to CDMA. This indication would be set to true when the UE had completed pre-registration. Under normal conditions the eNB would not send a Handover from E-UTRA preparation request message until it received a measurement report with this indication set to true. If conditions are such that measurement reports indicate that the UE should move to CDMA but the UE has not finished the pre-registration the eNB could send the RRCConnectionRelease message and include the RedirectionInformation IE to move the UE to the CDMA network.
The issue with this solution is that we don’t have a way to trigger the measurement report upon completing the pre-registration. This can be overcome by either a) triggering a measurement report after the UE completes the pre-registration or b) using event triggered periodic measurement reporting until the UE reports that it is pre-registered.
4. The UE could just not send CDMA Measurement reports until the UE has completed the pre-registration. Upon completion of the pre-registration the UE would begin sending the CDMA Measurement reports.
Issues with this approach include:
1. If problems are encountered since the UE isn’t reporting CDMA measurements the operator will have no way to trace the problem to determine if the problem is due to poor measurement reporting configuration, or an improper pre-registration zone configuration.

2. The fact that it will not allow the eNB to perform other actions that may be beneficial, such as scheduling an intra-LTE HO based on the CDMA measurements if the UE is unable to complete the pre-registration or release the connection and redirect the UE to CDMA before a RLF occurs.
Proposal 1:
Add indication field in the CDMA Measurement report that the UE uses to report its pre-registration status to the network.

3. Conclusion

If this contribution is agreed to, a text proposal is given below for inclusion in TS 36.331. 

4. References
[1] R2-082050, CR00xrl to 36331, Rapporteur
5. Text proposal

Start of first change.
5.5.4
Measurement reporting

For the measurement event that triggered the measurement reporting, the UE shall set the measuredResults within the MeasurementReport message as follows:

1>
set the IE measId to the measurement identity that triggered the measurement reporting;
1>
set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the VarEventsTriggered for this event

1>
for each included cell include the measured results in accordance with the reportingQuantity defined in variable VarMeasurementConfiguration for that measurement;
1> include the cells in order of decreasing reportingQuantity, i.e. the best cell is included first.

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency
1>
if the numberOfReportsSent as defined within the VarEventsTriggered for this event is equal to reportAmount as defined within the reporting configuration for this event as  defined in variable VarMeasurementConfiguration:
2>
remove the measurement identity from VarMeasurementConfiguration;

1>
else:
2>
increment the numberOfReportsSent as defined within the VarEventsTriggered for this event by 1;
2>
start a timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;

1> if the measured results are for CDMA:

2>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;
1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.
End of first change.

Start of second change.

–
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility, and for quality, traffic volume, UE internal and positioning measurements.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity

MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {}






OPTIONAL,
-- Need OP






















  -- FFS if MP


mobilityMeasResults




CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000




MeasResultsCDMA2000

}

}

MeasResultListEUTRA ::=



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


physicalCellIdentity



PhysicalCellIdentity,


measResultEUTRA





SEQUENCE {}










-- FFS

}

MeasResultListUTRA ::=



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


utra-CellIdentity




UTRA-CellIdentity,


measResultUTRA





SEQUENCE {}










-- FFS

}

MeasResultListGERAN ::=



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


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


measResultGERAN





SEQUENCE {}










-- FFS

}

MeasResultsCDMA2000 ::=




SEQUENCE {


preRegistrationStatus



Boolean,










-- MP

measResultListCDMA2000



MeasResultListCDMA2000

}

MeasResultListCDMA2000 ::=


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


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {}










-- FFS

}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServing

Measured result of the serving cell. FFS if mandatory or optional.

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	measResultEUTRA

Measured result of an E‑UTRA cell.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

Contains the HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatus
Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	measResultCDMA2000

Measured result of a CDMA2000 cell.


End of second change.

End of changes.
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