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1
Decision/action requested

To discuss and agree to update Mobility KPI to monitor per QCI and to define corresponding measurements by counting E-RAB number. 

This is the background information for the CRs in [3] and [4].
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Add Mobility KPI related measurements
3
Rationale

3.1 
Monitor Mobility execution per QCI

In [1], there is the definition for mobility KPI
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In this definition, handover execution phase was not measured per QCI because of the concern from the group that execution handover success rate will be impacted little by QCI. However, after further reasoning, the QCI can impact handover success rate.
UE should generally be connected to strongest cell, for an overall best utilization of the radio environment. However sometimes mobility can be used for e.g. load balancing purposes, e.g. offload one cell with UEs to another cell with sparse resources. For some UEs with special QCI characteristics, they can use different handover thresholds (QCI based) that might not be the best for an overall radio environment, however for that specific UE it might be better from a robustness point of view (e.g. Execute the handover earlier than for general handover thresholds).. In this case, handover execution successful rate will depend on QCI.
Execution phase success rate is a measurement to indicate radio environment (i.e. Coverage) and the timing of the handover (i.e. when it is started, and the thresholds set in the measurement configurations), which will vary for different QCI characters.
· the radio conditions experienced during the execution phase will impact the handover success rate (the execution phase)

· the radio conditions experienced depends as the states on when the handover starts, i.e. the measurement configuration

· So if measurement configuration is on QCI level (the standard allows for the eNB to configure the thresholds for mobility on UE basis, hence UEs with E-RABs of a certain QCI can be treated in a different manner than UE with other types of QCIs), the execution success rate will differ as well on QCI level.
The example in following table demonstrates the difference between the formula with considering QCI and that without QCI. It can be seen that the KPI result will be different, i.e. we will get a wrong number without QCI considered.
	QCI
	Preparation attempt
	Preparation success
	Execution attempt
	Execution success
	Result by formula with QCI
	Result by formula without QCI

	q1
	100
	90
	90
	85
	90/100*85/90=85%
	90/100*(85+50+50)/(90+80+60)=72.39%

	q2
	100
	80
	80
	50
	80/100*50/80=50%
	80/100*(85+50+50)/(90+80+60)=64.34%

	q3
	100
	60
	60
	50
	60/100*50/60=50%
	60/100*(85+50+50)/(90+80+60)=48.26%


3.2 


Define mobility related measurements by counting E-RAB number
To support Mobility KPI, corresponding measurements need to be defined in [2]. There are two approaches to define mobility related measurement: to count message number and to count E-RAB number. It is preferred to counting E-RAB number. 
Regarding multiple E-RABs requested in one message (HANDOVER REQUIRED or HANDOVER REQUESTED) during handover preparation phase, it could be possible that some E-RAB succeeds but others fails. In this case, it is difficult to reflect preparation successful rate by counting message number.
See 36.413 and 36.423.

"If there are any E-RABs that could not be admitted in the target, they shall be indicated in the E-RABs to Release List IE."

"If at least one of the requested E-RABs is admitted to the cell indicated by the Target Cell ID IE, the target eNB shall reserve necessary resources, and send the HANDOVER REQUEST ACKNOWLEDGE message back to the source eNB. The target eNB shall include the E-RABs for which resources have been prepared at the target cell in the E-RABs Admitted List IE. The target eNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value."

This is an example illustrating this problem.
During 15 minutes, there is only one HO preparation performed.

In HANDOVER REQUIRED:

    two E-RAB requested: Rab1 (QCI1), Rab2 (QCI1).

As a result, in HANDOVER REQUEST ACKNOWLEDGE:

    one E-RAB succeeded:  Rab1 (QCI1);

    one E-RAB failed: Rab2(QCI1).

	
	Count message number
	Count E-RAB number

	HO.ErabPrepAtt.QCI1
	1
	2

	HO.ErabPrepSucc.QCI1
	1
	1

	HO preparation successful rate for QCI1
	100%
	50%

	Evaluation
	The successful rate deviates from real situation.
	The successful rate reflects the real situation. 


As a result, in live network, if we measure it on message level, we will get higher handover preparation successful rate, which will lead to overoptimistic estimation on network status.
4
Detailed proposal

It is proposed to update the mobility KPI formula as follows to enable monitor handover execution per QCI, as described in [3].
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It is proposed to add handover execution related measurements by counting E-RAB numbers as well, as described in [4].
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