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Decision/action requested

To agree on studying Target Attributes for managing SON Functions
2
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Rationale

The main purpose of Self Organising Network (SON) is to reduce OPEX.
With the introduction of SON Functions in the DM and the eNB, we have added a new level of abstraction to the functionality of the Network Elements. By managing the SON Functions on an abstract level instead of the traditional way of managing signalling parameters and Information Elements on the System Information channel, we can hide complexity and provide to the operator a more comprehensible management view of the Network Elements.
By raising the level of abstraction of the management of SON Functions, we also have the possibility to:
1. reduce the number of attributes to manage, as one abstract attribute can encompass several “traditional” attributes, and

2. increase the time between changes to the attributes, thereby reducing the workload of the IRPManager.

By reducing the number of attributes, there is less to manage (unless the complexity of the remaining attributes increase.) 

3.1
Managing SON functions with Target Attributes
This contribution proposes using Target Attributes to manage SON Functions.
The idea of using Target Attributes is to manage the SON function, and not the “traditional” attributes the SON function works on. 

The traditional attributes are on the same level of abstraction as the attributes traditionally standardized by SA5. These traditional attributes are Information Elements typically used for traffic signalling and parameters published on System Information.
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Figure 1. Target Attribute management.
In the example in Figure 1, the number of attributes to manage is reduced from four to one. The Target Attribute controls the entire SON Function X, and is therefore on a higher level of abstraction than the traditional attributes. By giving the SON function the responsibility to be in control of the traditional attributes, the IRPManager need to control the Target Attribute less often.
3.2
Characteristics of Target Attributes

The characteristics of Target Attributes are:
1) The target attributes shall be on an abstraction level matching the SON function it corresponds to.
2) Using Target Attributes shall involve less parameters and less complex parameterization than the traditional attributes 

3) Target Attributes should be specified in terms of: 
a) maximize or minimize a value, for example “Minimize Handover Failure rate”
b) a reference value, for example “Access Probability X shall be as close as possible to 52%”
c) ”solve/not solve”. ANR is a good example. It needs no maximization/minimization or target value.
4) Tradeoffs between Target Attributes should be captured. On example is the tradeoff between Handover Failure Rate and Ping pong handovers. Tradeoffs can for example be expressed by :

a) Side conditions, for example “Minimize Handover Failure rate under the condition that Ping-pong rate < X”.
b) Target functions, for example where the SON Function shall maximize or minimize a function of the form F = αA + αB, where α and β are coefficients (possibly between 0 and 1) and A and B are measurement values. 
In addition, there is a need for measurements matching the Target Attributes. These measurements should be defined so they allow the IRPManager to evaluate whether the SON Function meets the value of its Target Attribute(s).
3.3
A real world example – RACH optimization

As an example of defining a Target Attribute for a SON function, we analyze RACH optimization (section 4.7 in 36.902 v9.0.0 [1])

The RACH Optimization function optimizes the resources of the Random Access Channel (RACH). If not using a RACH optimization function, several low level (“traditional”) attributes need to be managed. Examples of such parameters are shown in section 4.7.4.1.2 in 36.902 [1].
If we delegate the responsibility to control these traditional parameters to the RACH optimization function, we need a Target Attribute for the operator to manage the function. Two examples of possible Target Attributes are Access Probability and Access Delay.
3.3.1
Access Probability

The UE makes one or several attempts to access the eNB on the random access channel. See figure 4.7.4.1.1-1 in 36.902 [1]. To define a probability metric for RACH attempts, we need to qualify the probability with the number of attempts. For example, the probability that a UE gets access within 3 attempts should be equal or greater than 98%. We define:

Access Probability, APm: The probability that the UE has access after a certain random access attempt number m=1,2,3….
For a practical design, more than one value for Access Probability will be needed. On the other hand, too many data point would make it difficult to design the RACH optimization function.

A SA5 standardized Target Attribute could for example be the tuple {AP1; AP3}, and a configuration example could be {AP1= 80%; AP3=99%}. By setting the Target Attribute to this value, we tell the RACH optimization function to optimize resources so that 80% of the UEs get access on the first attempt, and 99% of the UEs get access on the third attempt.
Note that when a UE succeeds with a random access attempt, it notifies the eNB on how many attempts were made before success. See PREAMBLE_TRANSMISSION_COUNTER in 36.321 [2].  This metric makes it possible for the eNB to accurately calculate the Access Probability.

3.3.2
Access Delay

An alterative to Access Probability is to use Access Delay instead. This is the delay before the UE gets access on the Random Access CHannel, that is, the difference in time between when access is granted and when the UE started the Random Access procedure. Also, different UEs experience different Access Delay, and one UE can experience different Access Delay for each attempt. Therefore, an aggregation of the Access Delay is needed.
A simple method of aggregation is to take the mean value of the Access Delay for all UEs. Another is to take the maximum Access Delay. Unfortunately, these area poor characterizations. The mean says little about the UEs with the worst Access Delay, while the maximum says little about the majority of the UEs.

A better way of expressing Access Delay is to provide a few points in a Cumulative Distribution Function (CDF) for the delay. One of these point could for example be the access delay for 50% of the UEs should be greater or equal than 30ms. We define: 
Access Delay, ADP: The time before the UE gets access on the random access channel, for the P-percentile of the UEs with lowest access delay.
A SA5 standardized Target Attribute could for example be the tuple {ADP1; ADP2}, and a configuration example could be {AD 50= 30ms; AD90=100ms}. By setting the Target Attribute to this value, we tell the RACH optimization function to optimize resources so that 50% of the UEs get access within 30ms, and 90% of the UEs get access within 100ms.

3.3.3
Conclusion for RACH optimization example

For SA5 standardization, one of these Target Attributes should be chosen. 
The Access Probability is simple to express and understand, while the Access Delay gives a higher level of abstraction for the operator. 
3.4
Advantages of using Target Attributes 
Advantages of using Target Attributes for managing SON Functions are:

1. By raising the abstraction level for managing SON Functions, operators are presented with a more comprehensible view of the SON Functions.
2. Management operations become closer to operators’ management goals.
3. There are less attributes to manage.

4. Management operations are needed less often, as the SON Functions deal with the routine tasks. 

5. Items 1 to 4 results in reduced OPEX.
4
Detailed proposal

We recommend that SA5 agrees on studying Target Attributes as one mechanism for managing SON functions 
The accompanying Work Item Proposal Managing SON [3].
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