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1
Decision/action requested

Discuss and conclude on Multi-level ANR Optimization
2
References

Various SA5 contribution & current SA5 discussions on ANR 
3
Rationale

Current discussions and contributions on ANR in SA5 seem to suggest that ANR optimization is solely an eNodeB capability, with only limited “O&M” support. Nevertheless, optimization per se is a management capability that - similar to other management capabilities, which are implemented and operating on multiple layers of the distributed management architecture. Limitation to solely NE-based optimization would surely limit effective optimization results one would achive otherwise. This contribution therefore is addressing the topic, and need for, consideration of Multi-level ANR Optimization.
4
Multi-level ANR Optimization
4.1
Introductory Statement
This contribution is not intending to substitute or change eNodeB ANR capabilities - but to allow these NE-based to coexist with, or to be further enhanced by, other ANR optimization tools operating on different levels of the management hierarchy.

4.2
Consideration for Multi-level ANR Optimization
4.2.1
General
Usually management applications function on multiple levels of the management hierarchy cooperatively, on NE-level, EM/DM-level, NM-level and so on (examples are FM, PM & CM). Optimization in principle consists of monitoring (e.g. FM, PM) as well as subsequent configuration changes (CM). Subsequently it should be understood that also ANR Optimization can, and should, be able to operate on various levels of the management chain – working with different data sets and on different algorithms/procedures and time intervals:
· eNodeB is using a more limited set of information to determine NR additions and removal, while an NM-based solution uses a wider range of information as well as more historic data, and has more processing power

· eNodeB is processing ANR near real-time, while an NM-based solution is providing suggested changes to ANRL in longer time-intervals
· eNodeB at some border (regions, vendors, systems) needs the information from “the other side” (and not obtainable via X2) … this info resides typically in management system

· NM-based ARNL optimization could be part of some overall optimization process that takes place in NM
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Figure 1: Coexistence of ANR Optimization on multiple management hierarchy levels

Advantages:
· Allowing operators to use their own optimization tools in addition, not instead, to vendor solutions 

· Ability of providing more sophisticated long-term optimization recommendations, resulting from complementary optimization recommendations provided in parallel
· Enables Multisystem & multivendor optimization solution

· In case of removal, an NE-based optimization solution cannot provide the visibility to region/network level consequences of NR removal, i.e. NE is/may not be able detect all the negative results

Note: for continued discussion it is assumed that EM/DM-based ANR optimization is vendor-specific, and should be considered eNodeB-based ANR optimization as well, as not observable due to vendor specific EM/DM-NE interfaces.
4.2.2
Itf-N Impacts
When considering Itf-N / Interface IRP Impacts for complementary NM-based optimization, two interface areas will have to be addressed for further standardization: IRP definitions and Measurement definitions.
IRP definitions:

· Based on current definitions, the limitation to Blacklist/Whitelist related operations seems not to be sufficient for meaningful dynamic ANRL optimization due to its static nature, not allowing individual dynamic add and removal (noting that it is understood that the Whitelist/Blacklist function could be used to add or remove NR’s dynamically, but this should be considered a misuse of the intended static nature of the Whitelist/Blacklist function)
· Subsequently there is a need for an NM-based NR add/removal function to allow for operator-based & optimization tool-based dynamic manipulation/optimization of the ANRL – either by reusing existing CM IRP capabilities (and subsequent new NRM IRP definitions), or by defining new operations to enable these add/removal function

Measurement definitions:

· To allow for meaningful NM-based ANR optimization, a set of new measurements types has to be standardized by SA5 for reporting through Itf-N – it is understood that standardizing these may take some time, so it is recommended to initially identify relevant measurement type families first (e.g. HO measurement type family, and RLF type family)
4.2.3
Reflections on potential conflict between eNodeB-based ANR and NM-based ANR
Potential conflict: There may be multiple levels of NR optimization tools working in parallel on various layers of the management chain, using different sets of input data as well as different algorithms/procedures to develop optimization recommendations (e.g. eNodeB, and DM, and the operators NM). While adding new NR does not pose a conflict (but clutter and inefficiency over time), the removal may lead to unwanted ping-pong effects.
Proposal: Similar to other management areas operating on multiple levels, certain procedures/restrictions should be conceptually standardized that ensure potential conflicts are minimized – a possible example could be (neither conclusive nor exclusive):
· Allow only the vendors subsystems eNodeB/EM to determine when (and potentially if) to remove

· Remove only in certain time intervals (e.g. daily/3-dayly/weekly)
· Monitor for ping-pong effects through measurements or notifications – and allow operators to resolve potential ping-pong situation by applying a more permanent configuration using blacklist & whitelist, or some other locking functionality
5.
Proposal
Discuss, and agree that multi-level ANR optimization is a capability SA5 has to consider during specification of ANR optimization definitions – mainly eNodeB-based ANR optimization and NM-based ANR optimization (assuming that EM/DM-based ANR optimization is vendor-specific, and should be considered eNodeB-based ANR optimization as well, as not observable).
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