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1
Decision/action requested

The group is asked to discuss the document and agree on the text proposal to be included in TS 32.522.
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3
Rationale

In the previous meeting, a text proposal [1] to [2] was agreed on the following objectives and targets for HO optimization (intra-LTE).

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%


These objectives do not address all the requirements of HO optimization listed in [3].  In particular, they do not consider 

REQ-SO_HO-FUN-2 HO Parameter optimisation function shall aim at detecting inefficient use of network resources due to unnecessary HOs. 
REQ-SO_HO-FUN-4 The objectives for the HO optimisation function shall reflect the desired tradeoff between the reduction in the number of HO related failures and the reduction of inefficient use of network resources due to HOs.
In this document we attempt to define new objectives to fill this gap. 
Discussion

Addressing the requirement HO-FUN-2 is a difficult task.  An attempt could be made to define an unnecessary handover but this is not straightforward.  For example, if a rapid handover A->B->C is observed then increasing the offset for A to B handovers could eliminate this handover in many cases.  However, the probability of a handover failure event would also increase, so was the A->B handover really unnecessary?  The frequency of handovers could be measured (handovers per second) but this is very sensitive to the UE speed – an improvement in a traffic jam on a highway could see this figure of merit increase dramatically.

We propose a simple approach which reflects the generally held assumption that handover failures are more important than unnecessary handovers. See use case description in TR 36.902 [4].
Objective: Number of HOs shall be minimised subject to meeting all the other configured MRO objectives.
When this objective is configured the SON algorithm should normally attempt to adjust the lateness of the handovers such that the failure rate is just below the target failure rate value (or values according to which other objectives are configured) – this will result in the minimum number of handovers.  Idle to active mode transitions with subsequent “immediate” handovers are also addressed by this objective.

Example: assume that only the first target in the table above is configured with a HO failure rate target of 2%.  Using default handover parameters the handover failure rate is measured and found to be 1%.  The handover frequency is also measured.  The SON entity adjusts handover parameters so that the handover frequency rate falls, and typically the HO failure rate will rise.  The SON algorithm continues adjustment until it finds the settings for which HO failure rate ≤ 2% and the handover frequency is minimized.  Typically, this operating point should have a HO failure rate at 2%.


[image: image1]
However, operators can have different preferences for different objectives/targets according to their policies. In another document, we will propose a method to fulfill FUN-4, i.e., how to handle these different objectives (maybe more objectives in the future) of MRO in a general way.
4
Detailed proposal
Text Proposals to 32.522 v0.2.0 [2]
	1st Modified Section


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)
	Integer

[0..100] in unit percentage

	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 [7].
	Integer

[0..100] in unit percentage


	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 [7].
	Integer

[0..100] in unit percentage


The objective of minimizing the number of unnecessary handovers shall always be pursued in case the other target/s configured by the operator is/are achieved. This objective may not need configuration of a target value.


Example: Target for rate of failures related to HO is 2%. After some optimization a value of 1.1% is achieved. Accepting a higher rate of failures related to HO would mean that e.g. an actual rate of 1.9% is okay, when at the same time the number of unnecessary handovers is lower than before.
	End of modifications
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