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1. Introduction

It has been discussed on the measurement handling upon handover, RRC connection re-establishment over the RAN2 reflector on [63_LTE_C04]. The way forward is provided in [1]. This document aims to provide the text proposal based on the way forward.
2. Summary of changes
Summary of way forward in [1] is as follows:
1) Reconfiguration message (non-handover): no implicit behaviour (Not discussed and no change)
2) Intra-frequency handover:
In case handover command does not include measurementConfiguration
a) Intra-freq measurements: Continued without any implicit reconfiguration(aligned with 36.331) Proposal 6 in [1]
b) Inter-freq/RAT measurements: To be decided Proposal 4 in [1]
c) Measurement gap: Deactivated implicitly by removing measurement configuration (Change to 36.331) Proposal 5 in [1]
In case handover command includes measurementConfiguration
To be decided on whether and how implicit reconfiguration should be applied Proposal 10 in [1]
3) Inter-frequency handover:
In case handover command does not include measurementConfiguration
a) Intra-freq measurements: Continued by implicitly linking measObjId for intra-frequency measurement to the target frequency (aligned with 36.331) Proposal 3 in [1]
b) Inter-freq/RAT measurements: Deactivated implicitly by removing measIds (Change to 36.331) Proposal 1 in [1]
c) Measurement gap: Deactivated Implicitly by removing measurement gap configuration (aligned with 36.331) Proposal 2 in [1]
In case handover command includes measurementConfiguration
To be decided on whether and how implicit reconfiguration should be applied Proposal 10 in [1]
4) RRC connection re-establishment
a) Intra-freq measurements: Stop implicitly. To be decided on the handling of measIds Proposal 9 in [1]
b) Inter-freq/RAT measurements: Stop implicitly by removing measIds (Change to 36.331) Proposal 7 in [1]
c) Measurement gap: Deactivated Implicitly by removing measurement gap configuration (Change to 36.331) Proposal 8 in [1]
Based on 1), 2), 3), 4) above, we propose the following changes to 36.331

[Changes to 5.5.x.y Measurement]
i) Add a new section under 5.5.6. for Measurement related actions upon RRC connection re-establishment
a) inter-freq/RAT measurement handling: To stop measurements by removing measIds in VarMeasurementConfiguration UE variable based on Proposal 7 in [1]
b) measurement gap handling: To deactivate measurement gap based on Proposal 8 in [1]
c) intra-freq measurement handling: To stop measurements. To be decided on the handling of measIds based on Proposal 9 in [1]
ii) 5.5.6.1.2 Measurement related actions upon intra-frequency handover
In case handover command does not include measurementConfiguration
a) Changes for inter-freq/RAT measurement handling: To be decided based on Proposal 4 in [1]
b) Changes for measurement gap handling: To deactivate measurement gap by removing measurement gap configuration in VarMeasurementConfiguration UE variable based on Proposal 5 in [1]
c) Changes for intra-freq measurement handling: None i.e. continue measurements based on Proposal 6 in [1] 
In case handover command includes measurementConfiguration
To be decided based on Proposal 10 in [1]
iii) 5.5.6.1.3 Measurement related actions upon inter-frequency handover
In case handover command does not include measurementConfiguration
a) Changes for inter-freq/RAT measurement handling: To stop measurements by removing measIds in VarMeasurementConfiguration UE variable based on Proposal 1 in [1]
b) Changes for measurement gap handling: To deactivate measurement gap Proposal 2 in [1]
c) Changes for intra-freq measurement handling: None i.e. continue measurements by remapping measObjId to the new serving frequency based on Proposal 3 in [1] 
In case handover command includes measurementConfiguration
To be decided based on Proposal 10 in [1]
[Changes to 5.3.5 RRC connection reconfiguration, 5.3.7 RRC connection re-establishment]
iv) 5.3.5.3 Reception of reconfiguration message (non-handover): No change
v) 5.3.5.4 Reception of handover command: Change to invoke 5.5.6.1 Measurement related actions upon handover regardless of the presence of measurementConfiguration 
This change is not based on proposals. However, we think this change makes it easier to understand both implicit and explicit measurement handling upon handover, depending on the outcome of discussion on Proposal 10 in [1] 
vi) 5.3.7.2 Initiation of RRC connection re-establishment: Change to invoke 5.5.6.2 Measurement related actions upon RRC connection re-establishment Proposal 7,8,9 in [1]
Reference

[1] R2-085098, “Email report on 'Inter-freq/Inter-RAT measurement continuation at handover'”, Panasonic
[2] 36.331 v8.3.0, RRC specification
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	Start of modification to 5.3.7.2 Initiation of RRC connection re-establishment


5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
after having detected radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon integrity failure indication from lower layers; or
1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>
start timer T311;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 1:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;
1>
perform the measurement related actions upon RRC connection re-establishment as specified in 5.5.6.2;
1>
select a suitable cell in accordance with the cell selection process as specified in [4];

	End of modification to 5.3.7.2


	Start of modification to 5.3.5.4 Reception of handover command


5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

If the RRCConnectionReconfiguration message includes the mobilityControlInformation and the UE is able to comply with the configuration included in this message, 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 mobilityControlInformation;

1>
request PDCP to initiate the PDCP Re-establishment procedure for all RBs that are established;

NOTE 2:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
set the C-RNTI to the value of the newUE-Identity;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE in the target cell, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE in the target cell, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions upon handover as specified in 5.5.6.1;

1>
synchronise to the DL of the target cell;
1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
If MAC successfully completes the random access procedure: 

2>
stop timer T304;

2>
If the physicalConfigDedicated is included in the RRCConnectionReconfiguration message:

3>
If the UE needs the SFN of the target cell to apply the PUCCH and Sounding RS configuration:

4>
apply the new PUCCH and Sounding RS configuration upon acquiring the SFN of the target cell;

3>
else:
4>
apply the new PUCCH and Sounding RS configuration;
2> indicate to PDCP to complete the PDCP Re-establishment procedure for all DRBs that are established, if any;

2>
the procedure ends.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.
	End of modification to 5.3.5.4


	Start of modification to 5.5.6 Measurement related actions


5.5.6
Measurement related actions

5.5.6.1
Actions upon handover

5.5.6.1.1
General

After handover, the UE may re-use measurement samples obtained prior to handover.
5.5.6.1.2
Measurement related actions upon intra-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, inter-frequency and inter-RAT measurements without modifying the measurement configuration.[The handling of inter-freq/RAT measurements should be decided based on Proposal 4 in [1]]
2>
deactivate the measurement gap, if activated;
1>
else:
2>
[To be decided based on Proposal 10 in [1]]
5.5.6.1.3
Measurement related actions upon inter-frequency handover

E-UTRAN applies the handover procedure as follows:

- when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjId is configured with the eutra-CarrierInfo set to the target frequency;
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 each measId value in the parameter measIdList within VarMeasurementConfiguration that is linked to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the source carrier frequency:

4>
link this measId value to the measObjId value in the parameter measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfo is set to the target frequency;


2>
remove all measIds linked to measObjIds in the measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfos are set to the E-UTRA frequencies other than the source carrier frequency;
2>
remove all measIds linked to measObjIds corresponding to measObjects other than measObjectEUTRA in the measObjectList within VarMeasurementConfiguration;

2>
deactivate the measurement gap, if activated.

1>
else:
2>
[To be decided based on Proposal 10 in [1]]
NOTE
If the IE measurementConfiguration is included, then the normal procedure in 5.5.2 is performed
5.5.6.2 Actions upon RRC connection re-establishment

The UE shall:

1>
[The handling of measIds for intra-frequency measurement should be decided on Proposal 9 in [1]]
1>
remove all measIds linked to measObjIds in the measObjectList within VarMeasurementConfiguration whose eutra-CarrierInfos are set to the E-UTRA frequencies other than the carrier frequency of the cell in which RRC connection re-establishment procedure was triggered;
1>
remove all measIds linked to measObjIds corresponding to measObjects other than measObjectEUTRA in the measObjectList within VarMeasurementConfiguration;
1>
deactivate the measurement gap, if activated;
5.5.6.3 Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameters configured by the E-UTRAN depending on the UE speed: Time to trigger. The UE shall apply 3 different levels, which are selected as follows:

The UE shall:

1>
perform mobility state detection using the mobility state detection as specified in TS 36.304 [4] with the following modifications:

2>
counting handovers instead of cell reselections;
2>
applying the parameter applicable for RRC_CONNECTED as included in speedDependentParameters within VarMeasurementConfiguration;

1>
if high mobility state is detected:
2>
multiply timeToTrigger by timeToTriggerSF-High within VarMeasurementConfiguration;
1>
else if medium mobility state is detected:
2>
multiply timeToTrigger by timeToTriggerSF-Medium within VarMeasurementConfiguration;
1>
else

2>
no scaling is applied;
	Start of modification to 5.5.6
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