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1 Decision/action requested

Agree on the scenarios and requirements for HO Parameter Optimisation function
2 References

[1]
TS 32.521
Telecommunication management; Self-Organizing Networks (SON); Self-optimisation and self-healing; Concepts and requirements
3 Rationale

In the SA5 meeting #60bis the following business-level requirements for HO parameter optimisation function were agreed and added to [1]:

REQ_SO_HO_CON_1 HO parameter optimisation shall be performed with no human intervention as much as possible.
REQ_SO_HO_CON_2 HO parameter optimisation function shall aim at reducing the number of HO failures as well as reducing inefficient use of network resources due to unnecessary handovers. In particular, the HO parameter optimisation function shall aim at reducing the number of HO failures that cause degradation in user experience, such as call drops, radio link failures and reduced data rates.
In this contribution, we propose a set of additional requirements that follow from the above requirements. 

REQ_SO_HO_CON_2 has two components:

1. Reducing the number of HO failures
2. Reducing the inefficient use of network resources due to HOs
In section 3.1 we address the first component and categorize the scenarios that cause HO failures into two categories. In Section 3.2 we discuss the second component. In section 4 we propose specification-level requirements to be added to [1].
3.5 HO failure categorization
3.5.1 HO failures due to too late and too early HO triggering
HO failures can be categorized as follows:

· HO failures due to too late HO triggering

· HO failures due to too early HO triggering

Consequently, the HO parameter optimisation should aim at detecting and mitigating too early and too late HOs. The following subsections provide the scenarios for too early and too late HO triggering leading to HO failures.
3.5.1.1 Too late HO triggering
Example scenario for too late HO triggering is shown in Figure 1. If the UE mobility is more aggressive than what the HO parameter settings allow for, the HO could be triggered when the signal strength of the serving cell is already too low or may not be triggered at all if a radio link failure preempts it. The connection may be re-established on a different cell from the serving cell. This is a common scenario in areas where user mobility is very high, such as along the highways, train lines etc. 
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Figure 1 – Too late HO triggering scenario

3.5.1.2 Too early HO triggering
Example scenario for too early HO triggering is shown in Figure 2. HO can be triggered when the UE enters unintended island of coverage of the target cell inside the intended coverage area of the serving cell. When the UE exits the island of coverage of the target cell, it cannot acquire the target cell any more and the HO fails, potentially leading to a radio link failure. This is a typical scenario for areas where fragmented cell coverage is inherent to the radio propagation environment, such as dense urban areas.  
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Figure 2 – Too early HO triggering scenarios

3.6 Reducing inefficient use of network resources due to unnecessary HOs
HO procedure is resource-consuming and therefore costly to the network operator. Sometimes, the combination of user mobility patterns and cell coverage boundary layout can generate frequent unnecessary HOs that consume NW resources inefficiently. This scenario is illustrated in Figure 3a. HO parameter optimisation function should aim at detecting such scenarios. These scenarios sometimes can be remedied by HO parameter optimisation, as illustrated in Figure 3b. Since the goal of reducing unnecessary HOs can sometimes be opposed to the goal of reducing the number of HO failures, operators should be able to set the tradeoff point. 
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Figure 3a – Frequent HOs cause inefficient use of NW resources
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Figure 3b – HO parameter adjustment prevents frequent HOs
4 Proposal

PROPOSAL 1 It is proposed to add the section 3.1. from this contribution to [1] as section 6.1.3.1.
PROPOSAL 2 It is proposed to add the section 3.2. from this contribution to [1] as section 6.1.3.2.

PROPOSAL 3 It is proposed to add the following specification level requirements to [1] in section 6.1.3.3:

REQ-HO-FUN-1: HO Parameter optimisation function shall aim at detecting too early and too late handovers.
REQ-HO-FUN-2: HO Parameter optimisation function shall aim at detecting inefficient use of network resources due to unnecessary HOs. 

REQ-HO-FUN-3: HO parameter optimisation function shall aim at meeting the objectives and targets for the HO optimisation function configured by the IRPManager.
REQ-HO-FUN-4: The objectives for the HO optimisation function shall reflect the desired tradeoff between the reduction in the number of HO failures and the reduction of inefficient use of network resources due to HOs.[image: image5.png]
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