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1
Decision/action requested

The group is asked to discuss the document and agree the proposed objectives and targets for HO parameter optimization to be included in TS 32.522
2
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3
Rationale

Work has been progressing in RAN3 on stage 2 aspects of handover parameter optimization (a.k.a mobility robustness optimization).  In TR 36.902 [2] the following optimisation functions have been identified:
· Detect and minimize occurences of Too Late HOs

· Detect and minimize occurences of Too Early HOs

· Detect and minimize occurences of HO to a Wrong Cell

· Reduce inefficient use of network resources due to unnecessary HOs e.g. “ping pong”

· Reduce unwanted handovers subsequent to connection setup

In this document, we focus on handover failure cases (the first three bullets in this list) and we will discuss whether they should be captured by one or more objectives.  

4
Discussion

The first three entries in the list above express different manners in which a failure can occur either during or shortly after a handover.  Different failure mechanisms may result in different impacts on the radio bearers held by the UE.  In the best case, following a “HO failure” (HOF) or “Radio Link Failure” (RLF) [3], the UE is able to successfully perform RRC re-establishment and remain in RRC connected state. In the worst case, the RRC re-establishment fails and the UE must drop to RRC idle and perform so-called NAS recovery.  
Thus there are three possibilities:
	
	Outcome
	Service Interruption Time
 / ms

	1
	Successful handover
	<50

	2
	HOF/RLF followed by successful RRC re-establishment
	50 - 150

	3
	HOF/RLF followed by unsuccessful RRC re-establishment
	150 - 350


From an operator perspective, the impact of these failure events depends on the interruption time and aspects of the radio bearers involved namely their activity level and the tolerance of the bearers to interruption.  For example, a bearer which is inactive (no data queued on downlink or uplink) is clearly not impacted by the service interruption because it has no data to send anyway. Real time applications such as VoIP and conversational video are very sensitive to service interruption since it equates to the discard of packets.  Indeed, for the third outcome there is a high risk that a VoIP call would drop giving poor user satisfaction.
How do we define an objective or set of objectives to address the handover failure cases?

A simple method would be to bundle all failures together and assume an objective such as:

Objective 1: “the rate of failures related to handover should be less than target_1”.

Here failures related to handover refers to the outcomes 2 and 3 above, and would be specified in details by RAN3.  The rate of failures would equal: 
(the number of handover failure events) / (the total number of handover events (all outcomes))

Typically this would be expressed as a percentage, and target_1 could take values in the range 0 to 100, step 0.1, for example.
A more sophisticated method would be to maintain separate objectives for outcomes 2 and 3:
Objective 1a: “the rate of failures related to handover without RRC state transition should be less than target_1a”.

Objective 1b: “the rate of failures related to handover with RRC state transition should be less than target_1b”.

The relative values in target_1a and target_1b will direct how many cells are prepared for handover – if objective 1b is very demanding (e.g. to improve voice call drop rates) then an obvious solution is to prepare more cells for handover when a triggered measurement report is received by the eNB.

Assessment of performance against objectives
It is important that for each objective configured by the operator the performance against the objective can be measured.  This is true for different reasons for different SON architectures. For a distributed architecture the measurements allow the performance to be assessed (monitoring) and if necessary SON could be disabled at the RAN. In an hybrid architecture the same argument applies, although there is also the scope to undertake other control actions in response to the measurements (e.g. a parameter range adjustment).  In a centralized architecture the measurements may be used as direct inputs to the SON optimization function.

Thus:

Every objective needs (at least) one measurement.

Are the existing Rel-8 measurements and KPIs suitable for any of the candidate objectives?
In TS 32.425 [4] there are some basic counters for assessing handover performance and in 32.450 [5] there are the E‑UTRAN Mobility KPIs. The trigger condition for counting handover attempts involves the source eNB sending the HO Command to the UE; and success is judged based on the UE Context Release received by the source eNB.  Unfortunately, several handover failures would not be captured by these counters since failure can occur before the HO Command is generated. RAN3 should look at means to capture new measurements to match the objectives determined by SA5.  Note, this may not be possible and the objectives may need revising so that they can be measured with some degree of accuracy.
For completeness, we include here example failure cases not covered by the Rel-8 PM / KPI include (this is RAN domain material):
· Handover is very late and RLF occurs before a measurement report is generated by the UE-

· Handover is too late and the measurement report whilst generated by the UE cannot be delivered to the source eNB

· Handover too early in which the handover succeeds but shortly afterwards RLF occurs.

Objectives for unnecessary handovers (incl. handover following idle to active state transition)

The definition of these objectives and their interaction with the failure focused objectives will be handled in future contributions once progress has been made on the latter.

5 Detailed Proposal
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4.3
Handover (HO) Parameter Optimization Function

4.3.1
Objective and Targets
For intra-LTE, one of the following targets or the combination of the following targets shall be used. The specific target value shall be configured by operators.
	Target Name
	Definition
	Legal Values

	Rate of failures related to handover
	(the number of handover failure events) / (the total number of handover events)
	0..100%

	Rate of failures related to handover without RRC state transition
	(the number of handover failure events without RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331[x].
	0..100%


	Rate of failures related to handover with RRC state transition 
	(the number of handover failure events with RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331[x].
	0..100%


	End of modifications


� The times are rough estimates based upon the general consensus during the RAN1 study item on Mobility improvements.  The numbers are sensitive to a number of factors such as cell loading, RRC timer values governing HOF and RLF detection.





