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1
Decision/action requested


The Rel-11 Work Item 530051 “LTE Self-Organizing Networks (SON) coordination management” 
should be closed without selection of solutions for stages 2 and 3.
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Executive summary
Ericsson is concerned that the proposed solution [1] for Work Item 530051 “LTE Self-Organizing Networks (SON) coordination management” is unsuitable and should not be approved by 3GPP.
Work Item 530051 was begun without a preceding Study Item. The complexity of the issue was underestimated and there was not sufficient time to study the problem, propose solutions, analyse the solutions and agree the solutions. The result was too much focus on a solution without a clear understanding of the problem to be solved. This resulted in a very generic solution which could be useful but there is no clear understanding of which parts are actually necessary.

Work Item 530051 failed to make any concrete decisions about which possible conflicts can be tolerated and which must be avoided. The assumption was that all possible conflicts must be avoided. This means that the resulting solution becomes more complex to allow for all the possible conflicts.

Work Item 530051 failed to make any concrete decisions about which SON coordination methods should be used. Several conflicting examples were agreed. This means that the resulting solution becomes more complex to allow for all the possible coordination methods.

Work Item 530051 failed to make any concrete decisions about which SON functions have priority. This means that the resulting solution becomes more complex to allow for all the possible options.

Work Item 530051 had too much focus on how to prevent SON functions conflicting with each other. This is a reactive design; in effect a SON function must try to execute a change without knowing if it will succeed or fail. It is possible to have proactive design, where SON functions cooperate to avoid conflict before it happens, but this has not been studied as part of this Work Item.
The proposed solution [1] uses a mechanism which is inefficient and cannot scale for large networks. It is based upon a particular interpretation of the agreed general solution architecture and other possible solutions have not been considered in detail. For more details, refer to [2].
The proposed solution [1] places all decisions in a single SON coordinator. The effectiveness of all SON functions depend on the quality of this SON coordinator. There is no incentive for a vendor to create an intelligent SON function which exceeds the intelligence of the SON coordinator because the SON coordinator will reject any SON actions which do not match its internal model. This will result in stagnation and lack of innovation for SON functions.
The proposed solution [1] creates a sort of “police state” where a SON function must ask for permission before any action. This will encourage vendors to sell functions under different names to avoid the label of SON functions. The end result will be a group of uncontrolled autonomous functions which do not have any coordination solution.

4
Complexity of the issues
The complexity of the SON coordination issues was underestimated, causing insufficient time for the completion of the Work Item.

Various issues contributed to this complexity.

Many SON functions have multiple possible architectures (NM-centralized, EM-centralized, Distributed, Hybrid) which makes it difficult to predict the placement of a SON function in the architecture.

Potential conflicts between SON functions are theoretical, there was no input showing real-life situations where problems had been observed. This caused confusion because it was impossible to prioritize which conflicts needed to be solved as top priority and which could be ignored.
5
Trying to fix every problem

At the start of the Work Item, it soon became obvious that not all possible conflicts needed to be solved. Therefore, at SA5#82, a decision [3] was taken to focus on the following possible conflicts.
· COC/CCO

· LBO/HOO

· CCO/ES

· COC/CCO/ES

For various reasons, this focus was lost during subsequent meetings. This resulted in an overly-complex solution which did not focus on the selected areas.
6
Every conflict is treated as a problem

During the Work Item, there was a tendency to prevent all possible conflicts. The assumption was that any conflict between two SON functions was a bad thing.

In reality, a lot of conflicts can be tolerated. If two SON functions try to set a configuration parameter to different desired values and one of them loses out, it should not be seen as a catastrophe that must be prevented. In most cases, the configuration parameter is set to a value which is optimal for one business target (for example coverage) but sub-optimal for another business target (for example energy saving). In other cases the conflict is irrelevant, for example if a cell is in an outage state it does not matter if optimization succeeds or fails for this cell.
A conflict should only be prevented if it causes serious harm to a business target. During the Work Item, it was assumed that all conflicts were seriously harmful. This caused a large increase in the problem area that needed to be addressed.
Also, there was not enough analysis on the probability that conflicts could actually occur. For example, some SON functions are only active during periods of low traffic load, while other SON functions are only active during periods of high traffic load.
7
Too many possible solutions

There has been no decision on the policy to be used to control the SON coordination. The proposed solution [1] allows four different incompatible policy types
· Coordination based on the cell state
· Fixed execution order of SON functions
· Priority-based system
· Target-based system
The proposed solution also allows multiple policy types to be specified simultaneously.

By trying to satisfy everybody, the end result is that nobody is satisfied and the solution becomes extremely complex. Because all of the policy types are optional, there is a high risk that the IRP Manager and IRP Agent may not have any policy type in common and thus they will be incompatible.
If the IRP Agents in the network implement different policy types, it will be impossible for the operator to expect consistent behaviour across the network.

8
Lack of priority

Despite several attempts, there has been no decision on the priority of SON functions. For example, there was discussion that a Self-Healing function (such as Cell Outage Compensation) should have priority over a Self-Optimizing function (such as Coverage and Capacity Optimization), but no agreement could be reached.

The lack of decision has multiplied the use cases that must be supported. This resulted in a solution which needed to support very generic policies.

9
A negative focus on coordination

During the Work Item, most of the focus has been on how the SON functions interfere with each other. SON coordination is seen as a combat zone, where SON functions fight each other for access to the same data. This is a very negative approach and results in defensive design. SON functions attempt to change configuration data without knowing whether the attempt will be accepted or rejected. Rejected attempts are technical hurdles that must be overcome, in the simplest case a SON function will just keep retrying until it is successful. In a combative scenario, the end result is normally that one SON function will win and others will lose.
It may be more beneficial to focus on how SON functions can cooperate with each other. This was briefly touched upon during the study (for example ANR could be warned that an outage has occurred or COC could be warned when energy saving is activated) but there was no time available to progress these ideas. A cooperative design would be much more beneficial and easier to implement. In a cooperative scenario, no SON function will lose.

10
Inefficient solution

The proposed solution [1] requires every SON function to ask for permission from one central SON coordinator before making any configuration change. This includes all SON functions in the Network Management System, Domain Managers, Element Managers, and traffic nodes.

This approach is very inefficient because the SON function cannot know which information is important to the SON coordinator. Therefore the SON function must send all available information in case the SON coordinator may need it. The information is transported over general-purpose OAM interfaces (for example Itf-N) without any priority mechanisms. The coordination messages will compete with OAM messages (for example alarms, performance measurements, software updates) for bandwidth on the OAM network.

This approach is not scalable for a large network. As the size of the network increases, the load on the central SON coordinator also increases. The central SON coordinator becomes a bottleneck in the system. The SON function must wait for the central SON coordinator to respond before any configuration data can be modified.
This approach is risky. A central SON coordinator is a single point of failure in the network. If the central SON coordinator fails to respond to requests, all SON functions in the network will halt.

11
Lack of incentives for vendors

The proposed solution [1] requires every SON function to ask for permission from one central SON coordinator before making any configuration change. The central SON coordinator may refuse any request from a SON function.
For the vendor of the central SON coordinator, this places a lot of responsibility on the SON coordinator. The SON coordinator must be more intelligent than any of the SON functions. To be interoperable with SON functions from all vendors, the central SON coordinator must support all possible data from the SON functions and must support all of the possible SON coordination policies. The central SON coordinator must model the entire network and make predictions based upon this model in real time. This will cause high design and verification costs for the vendor of the central SON coordinator.

For the vendor of the SON function, there is no incentive to design a highly-intelligent SON function that is better than the functions from other vendors. The network-wide effectiveness of SON coordination will be limited by the intelligence of the central SON coordinator. If the SON function makes a decision that the central SON coordinator does not understand, the central SON coordinator will reject the decision.

12
Lack of incentives for customers

The proposed solution [1] has too many options that the operator needs to configure, and SON functions from different vendors will support different options. This will cause a large configuration workload for the operator.
It will be difficult for the operator to predict how the network will perform when different vendors support different SON coordination policies. If will be difficult for the operator to predict if the central SON coordinator will interfere with the effectiveness of SON functions. These difficulties will cause a large verification cost for the operator.
13
A way forward

Ericsson thinks that it is possible to reach a better solution for SON coordination. With a radical re-think of the problem, we should be able to re-use a lot of the knowledge that we have gained during Rel-11 to create a solution in Rel-12.

The Work Item should define use cases which describe the top priority conflicts which are likely to occur. For these use cases, the probability of conflict should be analyzed. For each possible conflict, the consequences of the conflict should be analyzed.
Strong decisions need to be made, building a vague framework that satisfies everybody does not make a good standard. The priority of SON functions need to be decided, to give operators predictability and to reduce the complexity of the problem space. A single standard method of SON coordination needs to be chosen, it should not be left to vendors to choose their own method.
An architecture for the solution needs to be defined to support the selected method of SON coordination.

An efficient and scalable solution needs to be defined. This should be based on cooperative design, with the components sharing knowledge about the network resources. To be scalable, information should not be transferred in real time. Real time communication should only be used for cases where conflict could cause serious harm to a business target.

The solution should minimise the configuration workload and verification costs for operators.
14
Recommendation
Ericsson recommends that the Rel-11 Work Item 530051 “LTE Self-Organizing Networks (SON) coordination management” should be closed without selection of solutions for stages 2 and 3.
More time is needed in Rel-12 to discuss and agree a solution.






























































