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1
Introduction
Section 5.5.5.1.3 of [1] defines the actions concerning measurements upon inter frequency handover. 
The UE shall:

1>
If the RRCConnectionReconfiguration message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency measurements. The rules for continuing the intra-frequency measurements are FFS;

NOTE 1
Setting the measurement object to the new serving frequency implies that the UE neither applies cell specified parameters, e.g. offsets nor ‘blacklisted’ cells

2>
stop all inter-frequency measurements while keeping the measurement configuration unchanged;

2>
continue the inter-RAT measurements without modifying the measurement configuration.

NOTE 2
The UE resumes the applicable inter-frequency measurements after the E-UTRAN has configured the corresponding measurement object and activated the (corresponding) measurement gap(s)

1>
deactivate the measurement gap(s), without modifying the gap configuration, unless a re-configuration is included in the message used to trigger the handover;
This contribution discusses how to continue the intra-frequency measurements. Firstly the contribution discusses how to interpret “continuation of intra-frequency” measurements. Two different interpretations are discussed where in our opinion only the latter is approvable. Secondly some rules for continuation of the measurement are proposed. 
2
Discussion

2.1 
How to continue the intra-frequency measurements
Under the assumption above that the RRC CONNECTION RECONFIGURATION message triggering the inter-frequency handover from f1 to f2 does not include the IE measurement configuration, we can think in principle of following interpretations for continuing the measurement:

Interpretation a) After successful handover the UE continues with the measurement object of the measurement configuration it received before the handover. In this case it continues the measurement on f1.

Interpretation b) After successful handover the UE continues with measurements on the serving frequency (which is now f2) and applies therefore a new measurement object.

Ad a): As the UE has not received a new measurement configuration it still uses the stored MeasObjectEUTRA information element.

· As the measurement continues on the same frequency (f1) it must now be treated as an inter-f measurement and requires gaps. Therefore the intra-f measurement can only be continued if measurement gaps were activated before handover. Activation of measurement gaps requires signalling from the network which is in our opinion not inline with the intention of measurement continuation. Even if the gaps were activated some coordination between target and source eNB seems required in order to allow using the source gaps in the target cell.

· Event A1 (Serving becomes better than absolute threshold) has to be changed to A4 (Neighbour becomes better than absolute threshold) by UE until reconfiguration message is received. If event A2 (Serving becomes worse than absolute threshold) is configured the measurement can not be continued as there is no event “Neighbour becomes worse than absolute threshold”. Although it would be possible to define this event it might be a kind of over specifying as this event seems not needed for any other cases than continuing intra-f measurements. The same problem applies to event A5 (Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2). Therefore measurements will continue only if event A1 has been configured.
Conclusion on interpretation a:

· The reporting configuration (containing the events) has to be changed implicitly by the UE while the MeasObjectEUTRA information element can be kept unchanged.
· Independent from the question how useful this case might be, continuation of measurements on the source carrier would be only possible with the specific assumptions that gaps were activated and coordinated between source and target eNB and event A1 was configured.
· Due to these premises we conclude that interpretation “a” does not meet the intention of RAN2. 
Ad b): As the UE has not received a new measurement configuration it still uses the stored ReportConfigEUTRA information element.
· As the UE continues the measurement on the target carrier (f2) the measurement ID shall be linked to the appropriate measurement object. It can be assumed that the HO is a result of inter-f measurements and therefore the UE has been configured with the measurement object on the target carrier. The UE could exchange the object containing the source carrier (f1) with the object containing the target carrier (f2) implicitly (by itself) and continue the intra-f measurement.

· In both objects cell individual offsets and black lists may have been configured and set differently for both intra- and inter-frequency measurements. It is difficult to predict whether a general rule should allow for continuation with these configured values (meaning that values which have been set for inter-f measurements will be used for intra-f measurements as well) or whether the values should be ignored. The UE could be informed at handover whether to use the values or ignore them. Alternatively it could be agreed not to continue intra-f measurements if CIOs and/or black lists have been configured. However this could lead to the case that intra-f measurements have to be stopped very often which is not our preferred solution. The UE shall always be allowed to perform intra-f measurements. We therefore propose to apply the simple rule that the UE shall continue the intra-f measurements with the configured CIOs and/or black lists. It is up to the eNB to reconfigure the measurement object if this configuration is not acceptable for continuing the intra-f measurements.
· This measurement doesn’t require measurement gaps
Conclusion on interpretation b:

· The link between measurement ID and measurement object has to be changed implicitly by the UE while the ReportConfigEUTRA information element can be kept unchanged.
· Based on the discussion above on handling CIOs and black lists it can be concluded that all these issues could lead to some additional complexity. In our view a simple solution should be agreed which allows for continuation of intra-f measurements independent from whether there were CIOs and black lists in the measurement object of the target measurement object.
· We conclude that interpretation “b” does reflect the idea of continuation of intra-f measurements.

Forwarding of measurement configuration:
Independent from whether interpretation “a” or “b” will be confirmed by RAN2  the measurement configuration has to be forwarded to the target eNB to allow for interpretation of the measurement report. Whether the complete measurement configuration has to be transmitted over X2 or simplifications are possible is not subject of this contribution. It shall be noted that the measurement configuration received by the target eNB over X2 will be unsynchronised with the modified measurement configuration stored in the UE as according to interpretation “b” the measurement object has been changed implicitly. When the target eNB receives a measurement report after successful completion of the handover it must take into account the rules of implicit measurement configuration modification in the UE in order to interpret the measurement report correctly.

Reported measurement results:

When the UE continues the measurements with the implicitly modified configuration it may depend on the implementation whether or not to keep measurement results referring to the measurement object containing the carrier of the target cell (f2), e.g. based on earlier inter-f measurements, and referring to the measurement object containing the carrier of the previous cell (f1).
3
Conclusion
If intra-frequency measurements have been configured before handover, they are not stopped upon handover. They are performed in a continuous manner and may only be stopped if Snonintrasearch is above a set level.
For intra-f measurements interpretation b) is therefore proposed so that after inter-frequency handover
· The UE shall link each measurement ID which was linked to the object containing the carrier of the source cell to the measurement object containing the carrier of the target cell.
· Frequency specific offsets in the measurement object containing the carrier of the target cell shall be ignored

· Intra-f measurements shall be continued independent from the configuration of CIOs and black lists in the measurement object containing the target carrier.

· Reporting configuration remains unchanged

· When the UE continues the measurements with the implicitly modified configuration it may depend on the implementation whether or not to keep measurement results referring to the measurement object containing the carrier of the target cell (f2), e.g. based on earlier inter-f measurements, and referring to the measurement object containing the carrier of the previous cell (f1).

Beginning of Text Proposal
5.5.5.1.3
Measurement related actions upon inter-frequency handover

The UE shall:

1>
If the RRCConnectionReconfiguration message triggering the handover does not include the IE measurement configuration:

2>
continue the intra-frequency measurements as follows:
3> for the measId values in the parameter measIdList within VarMeasurementConfiguration which are linked to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the serving carrier frequency:
4> link this measId values to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the target frequency;


2>
stop all inter-frequency measurements while keeping the measurement configuration unchanged;

2>
continue the inter-RAT measurements without modifying the measurement configuration.

NOTE 2
The UE resumes the applicable inter-frequency measurements after the E-UTRAN has configured the corresponding measurement object and activated the (corresponding) measurement gap(s)

1>
deactivate the measurement gap(s), without modifying the gap configuration, unless a re-configuration is included in the message used to trigger the handover;
End of Text Proposal
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