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3
Rationale
In order to get an insight view of the performance of the LTE Radio System, the operator needs to monitor the handover performance according to several handover scenarios and other criteria, which may affect the handover success rate like e.g.  


- Intra- and Inter eNodeB
 
- Intra-RAT, Inter-RAT

- DRX, Non-DRX

- Inter- and Intra-Frequency

- Usage of measurement gaps….

Furthermore the handover measurement data have to indicate the serving cell, the cause for handover triggering and in some cases the neighbour cell information is useful  to monitor  the handover success rate properly. 

4
     Description
The following performance measurements based on UE measurement reports should be introduced to facilitate HO performance:

4.1 Measurements related to intra-RAT Handovers 
4.1.1 Intra- / Inter-eNodeB Handover related measurements
4.1.1.1 Outgoing intra-eNodeB handover preparations / decisions
FFS
4.1.1.2 Attempted outgoing intra-eNodeB handovers per handover cause
a) This measurement provides the number of attempted outgoing intra-eNodeB handovers per handover cause.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to the UE triggering the intra-eNB handover (see TS 36.331 [2]).
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNB handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) HO.AttOutIntraENodeB.Cause  
where Cause identifies the cause for handover.
f) EUtranCellFDD 
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

4.1.1.3 Successful outgoing intra-eNodeB handovers per handover cause
a) This measurement provides the number of successful outgoing intra-eNodeB handovers per handover cause.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNodeB, indicating a successful outgoing intra-eNodeB handover with specific cause (see TS 36.331 [2]).
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNodeB handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) 
Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix
e) HO.SuccOutIntraENodeB.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

4.1.1.4 Unsuccessful outgoing intra-eNodeB handovers per failure cause

a) This measurement provides the number of unsuccessful outgoing intra-eNodeB handovers per failure cause.

b) CC.

c) RRCConnectionReconfigurationComplete message is not received at source eNodeB .
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNodeB handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix
e) HO.UnsuccOutIntraENodeB.Cause   
where Cause identifies the cause for the failure
f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

4.1.1.5 Attempted outgoing inter-eNodeB handover preparations
a) This measurement provides the number of attempted outgoing inter-eNodeB handover preparations.

b) CC.

c) Transmission of the HandoverRequest message from the source eNodeB to the target eNodeB 
(seeTS 36.423[4]), indicating the attempt of an outgoing inter-eNodeB handover preparation.
d) Each measurement is an integer value..

e) HO.AttOutIntereNodeBPrep 
f) EUtranCellFDD 
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

4.1.1.6 Unsuccessful outgoing inter-eNodeB handover per failure cause

a) This measurement provides the number of unsuccessful outgoing intra-eNodeB handover per failure cause.

b) CC.

c) HandoverRequestAcknowledge message is not received at the source eNodeB. Additional trigger points are FFS.

The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB handover failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix
e) HO.UnsuccOutIntraENodeBPrep.Cause  
where Cause identifies the cause for the failure.

f) EUtranCellFDD

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.1.7 Attempted outgoing inter-eNodeB handovers per handover cause

a) This measurement provides the number of attempted outgoing inter-eNodeB handovers per handover cause.

b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) HO.AttOutIntereNodeB.Cause
where Cause identifies the cause for handover
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.1.8 Successful outgoing inter-eNodeB handovers per handover cause

a) This measurement provides the number of successful outgoing inter-eNodeB handovers per handover cause.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation.

The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e)  HO.SuccOutInterENodeB.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.1.9 Unsuccessful outgoing inter-eNodeB handovers per failure cause

a) This measurement provides the number of unsuccessful outgoing intra-eNodeB handovers per failure cause.

b) CC.

c) The RRCConnectionReconfigurationComplete is not received at the source eNodeB. Additional trigger points are FFS.
The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB handover failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix
e) HO.UnsuccOutInterENodeB.Cause   
where Cause identifies the failure cause.

f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.2 Handover measurements on neighbour cell basis 
4.1.2.1 Attempted outgoing handovers per handover cause

a) This measurement provides the number of attempted outgoing handovers per handover cause and LTE target cell  specific.
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

The sum of all supported per cause measurements shall equal the total number of outgoing intra-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) HO.AttOutIntereNodeBTarget.Cause
where Cause identifies the cause for handover
f) EUtranRelation 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.2.2 Successful outgoing handovers per handover cause

a) This measurement provides the number of successful outgoing  handovers per handover cause and LTE target cell specific.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation.

The sum of all supported per cause measurements shall equal the total number of outgoing intra-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e)  HO.SuccOutInterENodeBTarget.Cause
where Cause identifies the failure cause.

f)  EUtranRelation 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.2.3 Unsuccessful outgoing handovers per failure cause

a) This measurement provides the number of unsuccessful outgoing handovers per handover cause and LTE target cell specific.
b) CC.

c) The RRCConnectionReconfigurationComplete message is not received at the source eNodeB. Additional trigger points are FFS.
The sum of all supported per cause measurements shall equal the total number of outgoing intra-RAT handover failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix
e) HO.UnsuccOutInterENodeBTarget.Cause   
where Cause identifies the failure cause.

f) EUtranRelation
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.3 Intra- / Inter-frequency Handover related measurements 
4.1.3.1 Attempted outgoing intra-frequency handovers 

a) This measurement provides the number of attempted outgoing intra-frequency handovers. 
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing intra-frequency handover (see TS 36.331 [2]).

d) Each measurement is an integer value.
e) HO.AttOutIntraFreq. 
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.3.2 Successful outgoing intra-frequency handovers 

a) This measurement provides the number of successful outgoing intra-frequency handovers.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation. Additional triggerpoints are FFS.
d) Each measurement is an integer value. 
e) HO.SuccOutIntraFreq
f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.3.3 Attempted outgoing inter-frequency handovers – gap-assisted measurement
a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are used. 
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

d) Each measurement is an integer value. 
e) HO.AttOutInterFreqMeasGap 
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE
4.1.3.4 Successful outgoing inter-frequency handovers – gap-assisted measurement
a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are used.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation, - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation. Additional triggerpoints are FFS
d) Each measurement is an integer value.
e) HO.SuccOutInterFreqMeasGap 
f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.3.5 Attempted outgoing inter-frequency handovers – non gap-assisted measurement
a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are not used. 
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

d) Each measurement is an integer value.
e) HO.AttOutInterFreqNoMeasGap 
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.3.6 Successful outgoing inter-frequency handovers – non gap-assisted measurement
a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are not used .

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation. Additional triggerpoints are FFS
d) Each measurement is an integer value. 
e) HO.SuccOutInterFreqNoMeasGap
f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.4 Handover related measurements for DRX / non-DRX 

4.1.4.1 Attempted outgoing handovers with DRX  
a) This measurement provides the number of attempted outgoing handovers, when DRX is used. 
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

d) Each measurement is an integer value.
e) HO.AttOutDrx
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.4.2 Successful outgoing handovers with DRX  

a) This measurement provides the number of successful outgoing handovers, when DRX is used.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation. Additional triggerpoints are FFS
d) Each measurement is an integer value.
e) HO.SuccOutDrx
f) EUtranCellFDD

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.1.4.3 Attempted outgoing handovers non-DRX  

a) This measurement provides the number of attempted outgoing handovers, when DRX is not used. 
b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.331 [2]).

d) Each measurement is an integer value
e) HO.AttOutNoDrx. 
f) EUtranCellFDD 

Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) N/A
h) LTE

4.1.4.4 Successful outgoing handovers non-DRX  

a) This measurement provides the number of successful outgoing handovers, when DRX is not used.

b) CC.

c) Receipt at the source eNodeB of UE CONTEXT RELEASE [4] over the X2 from the target eNodeB following a successful handover preparation., - or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[5] at the source eNodeB following a successful handover preparation. Additional triggerpoints are FFS
d) Each measurement is an integer value.
e) HO.SuccOutNoDrx 
f) EUtranCellFDD
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3].
 
g) N/A
h) LTE
4.2 Measurements related to inter-RAT Handovers 

4.2.1 Measurements related to inter-RAT Handovers – target cell of 3GPP and non-3GPP network technology
4.2.1.1 Attempted outgoing inter-RAT handovers per handover cause 
a) This measurement provides the number of attempted outgoing inter-RAT handovers per cause and target cell specific.
b) CC.

c) Transmission of the MobilityFromEUTRACommand message or the HandoverFromEUTRAPreparationRequest message from the serving eNB to the UE indicating the attempt of an outgoing handover from EUTRAN to UTRAN or to GERAN or to CDMA2000 with a specific cause (see TS 36.331 [2]).

The sum of all supported per cause measurements shall equal the total number of outgoing inter-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first. 

All IRAT handovers to the neighbouring cells in non-eUTRAN networks are measured. 


d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) IRATHO.Att.Cause
where Cause identifies the cause for handover
f) eUTRANCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3].

g) N/A
h) LTE

4.2.1.2 Successful outgoing inter-RAT handovers per handover cause 
a) This measurement provides the number of successful outgoing inter-RAT handovers per cause target cell specific.
b) CC.

c) Receipt of a S1AP message UE CONTEXT RELEASE COMMAND sent from the MME to the source eNB, indicating a successful IRAT handover initiated due to a specific cause (see TS 36.413 [5]).
The sum of all supported per cause measurements shall equal the total number of outgoing inter-RAT handover events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
All IRAT handovers to the neighbouring cells in non-eUTRAN are measured. 

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) IRATHO.Succ.Cause
where Cause indicating the cause for handover.

f) eUTRANCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

4.2.1.3 Unsuccessful outgoing inter-RAT handovers per failure cause 
a) This measurement provides the number of unsuccessful outgoing inter-RAT handovers per failure cause target cell specific.
b) CC.

c) Detailed triggerpoints are FFS.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.
e) IRATHO.Unsucc.Cause
where Cause indicating the failure cause.

f) eUTRANCell
GSMRelation 
UTRANRelation
CDMA2000Relation
Editor’s note: the measurement object class definition is pending the completion of TS 32.762 [3]. 

g) N/A
h) LTE

5 Detailed proposal
It is proposed to agree on the proposed performance measurements and to introduce them into TS 32.425 [1] (exact location TBD by the rapporteur).

