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1. Introduction

In the last meeting RAN2 made a good progress for the measurement handling upon mobility. In this document we further discuss the issue.
2. Discussion

2.1. Measurement object remapping

In the last meeting the remapping of Measurement Object in case of inter-frequency mobility was agreed [1]. The section 5.5.6.1 covers both handover and re-establishment. However we think there are fundamental differences between the two cases and having two separate sections is beneficial for clarity.
1. For handover, we need to cover undoing of remapping in case of handover failure.

2. For re-establishment, the remapping is done at the reception of RRC Connection Re-establishment. The definition of “source carrier” and “target carrier” is not completely clear (e.g. source / target of handover having been failed?).
Special attention needs to be drawn to the fact that handover failure lead to complicated handling where the UE needs to undo the remapping and redo the remapping again for connection re-establishment. Although introducing two separate sections for handover and re-establishment leads to duplicated texts, we think it is more important to avoid possible confusions.
Proposal 1:
To have two separate sections for handover and re-establishment cases (5.5.6.1, 5.5.6.x)
Proposal 2:
To add a note saying that remapping should be reverted in case of handover failure (5.3.5.6, 5.5.6.1) 
2.2. E-UTRAN requirements

In section 5.5.6.1, there is the following E-UTRAN behaviour is captured.
E-UTRAN applies the handover procedure as follows:
-
when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjId corresponding to the handover target carrier frequency is configured as a result of the procedures described in this subclause and in 5.3.5.4;
-
when performing the connection re-establishment procedure, as specified in 5.3.7, ensure that a measObjId corresponding to the target carrier frequency is configured as a result of the procedure described in this subclause and the subsequent connection reconfiguration procedure immediately following the re-establishment procedure;
It is known that for re-establishment case the UE needs to handle a short period where the measurement object corresponding to the destination frequency does not exist at the time of remapping. We recognize that once the measurement ID corresponding to the source frequency is removed, the UE does not have to do any special handling for the following measurement configurations.

This is also the case for handover. In section 5.3.5.4, it is stated that the remapping is performed before the UE applies the Measurement Configuration. This means that handover command itself can not guarantee that the UE does not have a moment where the measurement object corresponding to the target frequency does not exist. Again the following measurement configuration does not require any special handling by the UE.
As a result the above text just describes a way of E-UTRAN configuration and does not provide any guidance for the UE implementation.

Proposal 3:
To remove the E-UTRAN requirements described in section 5.5.6.1

2.3. Stopping “report CGI” measurement

A requested SON-ANR measurement is only meaningful in the source cell of the mobility procedure. It does not seem to make sense to continue the SON-ANR measurement after mobility. Further more, it seems difficult for the UE to properly handle T321 across mobility procedure.
Proposal 4:
To stop “report CGI” measurement and T321 at mobility (5.5.6.1, 5.5.6.x)
3. Conclusion

Text proposal corresponding to the following proposals is provided below.
Proposal 1:
To have two separate sections for handover and re-establishment cases (5.5.6.1, 5.5.6.x)
Proposal 2:
To add a note saying that remapping should be reverted in case of handover failure (5.3.5.6, 5.5.6.1) 
Proposal 3:
To remove the E-UTRAN requirements described in section 5.5.6.1

Proposal 4:
To stop “report CGI” measurement and T321 at mobility (5.5.6.1, 5.5.6.x)

4. Reference
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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, if running;

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

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>
deactivate any semi-persistent scheduling resources, if active;

1>
start synchronising to the DL of the target cell;
NOTE 2:
The UE applies the new configuration, resulting after the following actions, upon switching to the target cell.

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

NOTE 3:
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>
set the C-RNTI to the value of the newUE-Identity;

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 radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
derive and apply the KRRCint, KRRCenc and KUPenc keys associated with the KeNB key indicated by the keyIndicator;

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

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

1>
perform the measurement related actions as specified in 5.5.6.1;
1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

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

3>
apply the new PUCCH and Sounding RS configuration upon acquiring the SFN of the target cell;

2>
else:
3>
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
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.

5.3.5.6
T304 expiry (handover failure)

The UE shall:

1>
If T304 expires (handover failure): 

NOTE 1:
Following T304 expiry dedicated preambles, if provided within the rach-ConfigDedicated, are not available for use by the UE anymore. 

2>
revert back to the configuration used in the source cell, excluding the physical layer configuration;

NOTE 2:
The UE reverts to the RRC configuration as well as the layer 2 configuration (PDCP/RLC/MAC) used in the source cell.
NOTE 3:
The UE reverts to the measurement configuration before the action specified in section 5.5.6.1 has been taken.
2>
initiate the connection re-establishment procedure as specified in 5.3.7, upon which the RRC connection reconfiguration procedure ends.

5.3.7.5
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
Stop timer T301;

1>
resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.10;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new KeNB.

1>
derive the KRRCint, the KRRCenc and the KUPenc keys according to the security configuration in RRCConnectionReestablishment message;

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions as specified in 5.5.6.x;
1>
send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.6;

1>
resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received.

5.5.6
Measurement related actions

5.5.6.1
Actions upon handover



The UE shall:

1>
if the procedure was triggered due to inter-frequency handover, update the measId values in the measIdList within VarMeasurementConfiguration as follows:
2>
if a measObjId value corresponding to the target carrier frequency exists in the measObjectList within VarMeasurementConfiguration:

3>
for each measId value in the measIdList:

4>
if the measId value is linked to the measObjId value corresponding to the source carrier frequency:

5>
link this measId value to the measObjId value corresponding to the target carrier frequency;

4>
else if the measId value is linked to the measObjId value corresponding to the target carrier frequency:

5>
link this measId value to the measObjId value corresponding to the source carrier frequency;

2>
else:

3>
remove all measId values that are linked to the measObjId value corresponding to the source carrier frequency;

1>
Stop T321 if running and measurement using a reporting configuration with the purpose set to ‘reportCGI’;
1>
remove all measurement reporting entries within VarMeasurementReports;
1>
deactivate the measurement gaps, if activated;
NOTE 1:
If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has activated the measurement gaps.
NOTE 2:
In case of handover failure, the UE reverts to the measurement configuration before the action specified in this section has been taken.
5.5.6.X
Actions upon RRC connection re-establishment
The UE shall:

1>
if the procedure was triggered due to successful re-establishment to an inter-frequency cell, update the measId values in the measIdList within VarMeasurementConfiguration as follows:
2>
if a measObjId value corresponding to the carrier frequency of the current cell exists in the measObjectList within VarMeasurementConfiguration:

3>
for each measId value in the measIdList:

4>
if the measId value is linked to the measObjId value corresponding to the carrier frequency of the previous cell:

5>
link this measId value to the measObjId value corresponding to the carrier frequency of the current cell;

4>
else if the measId value is linked to the measObjId value corresponding to the carrier frequency of the current cell:

5>
link this measId value to the measObjId value corresponding to the carrier frequency of the previous cell;

2>
else:

3>
remove all measId values that are linked to the measObjId value corresponding to the previous serving carrier frequency;

1>
Stop T321 if running and measurement using a reporting configuration with the purpose set to ‘reportCGI’;
1>
remove all measurement reporting entries within VarMeasurementReports;
1>
deactivate the measurement gaps, if activated;
NOTE 1:
If the UE requires measurement gaps to perform inter-frequency or inter-RAT measurements, the UE resumes the inter-frequency and inter-RAT measurements after the E-UTRAN has activated the measurement gaps.

NOTE 2:
“Previous cell” is the source cell of handover (handover failure case) or the cell in which the trigger for the re-establishment occurred (other cases).
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