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Agree to introduce the proposed pCR into Shadow TS 32.522
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3 Introduction

The management of SON targets and the coordination between SON targets have been extensively discussed during previous SA5 meetings, which resulted in improvement proposals in SON management capabilities, including, the introduction of weights as proposed by [2]. At the same time the current agreed specification in [1] already includes certain possibilities to control SON functions and specify priorities as a way of coordination.

In the present contribution we investigate to what extent coordination between targets of SON functions is required and what are the necessary extensions to the specification to support this coordination. 

4 Discussion 
The current specification provides the possibility to set targets, including also the possibility of multiple targets per SON function and assign priorities to targets. The priorities shall control the relative importance between different targets. We note, however, that no exact definition exists in the specification how priorities shall be interpreted, especially between different SON functions. This calls for improvements, otherwise the applicability of priorities will be questionable, especially in a multi-vendor environment. 
In order to better understand the necessary and possible coordination between targets of SON functions we need to distinguish coordination methods applicable within the same SON function and between different SON functions. 

4.1 Coordination within a SON function
The coordination between multiple targets of the same SON function shall be realized by the particular SON algorithm implementation. The control parameters shall communicate to the SON algorithm which target is more important as compared to other targets. For this purpose, either priorities or weights can be used. Important, however, is that the interpretation of the priorities and weights shall be well defined in the specification, in order for SON algorithms from different vendors to be managed consistently.
As long as the interpretation of priorities and weights is unambiguous, the particular implementation of the given SON function is free to realize the targets in any ways it finds most suitable (algorithm dependent). The interpretation of priorities or weights shall not be tied to an implementation of the SON function either,.
For these reasons, we propose to improve the definition of priorities such that the priority has meaning only between targets of the same SON function and it determines the relative importance of targets among each other.  

Definition: The priority of a target determines the relative importance of the given target to other targets of the same SON function, where fulfilling a higher priority target (more important) on the expense of not being able to fulfill a lower priority target is allowed. (Note that being unable to fulfill a higher priority target does not necessarily mean that a lower priority target is not fulfilled either.)

It is also be possible to use weights to coordinate between targets of a SON function, however weights should be introduced only if they are associated with an exact definition, otherwise their use in a multi-vendor environment would be questionable. If the interpretation can vary by vendor implementation due to the lack of an exact standard definition, it would make it impossible for a network operator or NM application to set these parameters consistently across different vendor domains.
4.2 Coordination between SON functions
Before discussing the possible means to coordinate between targets of different SON functions, the first obvious question is to understand to what extent coordination between SON functions is necessary at all. Primarily, SON functions are specific to certain scenarios or use cases where these use cases are usually independent to a large extent. For example, RACH optimization targets have no really connection to Load Balancing targets. When optimization tasks controlling the same or similar network attributes are organized under the same SON function then there is little or no need to make coordination of other SON functions working on other attributes of the network. 

Since the current design and grouping of optimization tasks into SON functions enable a largely independent operation of the SON functions, there is no really need and neither possibility for any advanced coordination between these SON functions. The necessary coordination can be solved by existing SON management capabilities on Itf-N with some improvements as discussed further below.
Another aspect of coordination is the feasibility of using priorities and weights for the coordination between SON functions. While priorities and weights are possible means to coordinate between targets within the same function, their applicability for coordination between different SON functions requires a more careful analysis.

When the priority (weight) of a target of a first SON function shall have a relation to the priority (weight) of a target of a second SON function the meaning and interpretation of the priority becomes obsolete as one SON function does not have knowledge and authority on the target of another SON function. There is no possibility for one SON function to take into account the target of another SON function in its optimization procedure as different SON functions perform their optimization tasks on their own and they do not have authority on the targets of each other.  If one SON function would have authority and control over the target of another SON function then it would essentially mean that the two SON functions are just combined into a common SON function, which leads us back to our first point; when SON functions are properly designed and grouped, there is little or no need for coordination between them.
Therefore we conclude that defining priorities or weights between targets of different SON functions would be difficult or impossible as it would assume inter-working during the optimization process between the SON functions, which is not possible due to the fact that different SON functions by definition are performing different optimization.
Although priorities and weights are not the suitable means to coordinate between different SON functions, there might be situations where some level of coordination is needed between SON functions. For these cases we see the following possibilities, most of which are already supported on Itf-N while others can be easily added:

· When two SON functions use common targets (for example  hoFailureRate in case of HOO and LBO) the targets shall have the same value set in both SON function in order to avoid that the two SON functions try to steer the system in two different directions. This is a straightforward requirement and can be easily ensured by NM.

· When multiple SON functions tune the same parameters, potential conflicts need to be resolved. To resolve such conflicts the most obvious way is to combine SON functions operating on similar parameters into one SON function. Other option is to introduce the so called legal parameter range (see below). 
· By setting legal parameter ranges for the tunable parameters it is possible to ensure that the given SON function remains in the predetermined boundaries of parameters, where the range could be set such that the optimality of another SON function (e.g., tuning the same parameters) is not jeopardized. For example a less important SON function may be running with a constrained legal parameter range, which may be dependent on the outcome of a more important SON function, in order to avoid that the results of the first optimization is jeopardized by the second SON function.
Legal parameter ranges are also useful to direct the outcome of a SON function and avoid that it sets parameters outside the allowed parameter range.
The above mentioned coordination possibilities can be realized from the NM basically with the already available SON management mechanisms available on Itf-N. However, some extensions are needed, especially to enable to control the legal parameter range of SON functions.

5 Proposal
In accordance with the discussion above it is suggested to agree on the following proposals and accept the corresponding pCR text proposal to shadow TS 32.522.

Proposal 1: It is proposed that priorities (or weights) of targets shall be used only for the coordination within a single SON function.
Proposal 2: The definition of priority targets shall be improved according to the text proposal. The use of priorities shall be optional.
Proposal 3: Neither priorities, nor weights are suitable to coordinate between targets of different SON functions. On one hand coordination between SON functions can be avoided to a large extent by proper design and grouping of optimization tasks, while on the other hand existing SON management functions on Itf-N with some extensions are sufficient to execute the necessary control. 

Proposal 4: It is proposed to introduce legal parameter ranges of tunable parameters of SON functions to support coordination and the steering of the output of SON functions.
6 Detailed Proposal

pCR text proposal to shadow TS 32.522 v4.0.
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4.7
Optimization coordination

4.7.1
Introduction
For coordination of SON Functions whose outputs are not standardized, the context of optimization coordination is:
1. IRPManager uses standardized capabilities to set the SON Function(s) targets, legal parameter ranges, and where needed their priorities.

2. Priorities should be used to coordinate between targets of the same SON function. Priorities are not applicable for the coordination between different SON functions.
For coordination of SON Functions whose outputs are standardized, the context of optimization coordination is FFS.
4.7.1.1
Target priorities
The use of priorities is a means to coordinate between the targets of the same SON function. The priority of a target shall express its relation to other targets of the same SON function according to the following definition:
The priority of a target determines the relative importance of the given target to other targets of the same SON function, where fulfilling a higher priority target (more important) on the expense of not being able to fulfill a lower priority target is allowed. (Note that being unable to fulfill a higher priority target does not necessarily mean that a lower priority target is not fulfilled either.)
4.7.1.2
Legal parameter range
The use of legal parameter ranges is a means to specify the permitted range of tunable parameters.
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