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1
Decision/action requested

SA5 is asked to discuss and agree on the generic procedure for Self-Optimization
2
References

32.816 V1.1.1
Study on Management of LTE and SAE
3
Rationale

TR 32.816 specifies some requirements for Self-Organizing-Networks. In our understanding this is the umbrella term for self-configuration and self-optimization. TR 32.816 defines several use cases subject for self-optimization e.g. optimization of neighborhood list, coverage and capacity optimization.

This contribution discusses a possible generic procedure for self-optimization. We believe that the defined different self-optimization use cases require similar type of functions and processes as a basic solution. Each use case may set some minor additional requirements but the basic process still remains the same.

The main intention of this contribution is to initiate the discussion about self-optimization procedure. The generic procedure contains steps that can be considered as logical functions. If agreed, the next steps would be to define the logical architecture for the generic procedure (as done for self-configuration), analyze the defined use cases, case by case, and identify the use case specific variants and, as final target, define the physical functions.
4
Self-Optimization generic procedure
Self-Optimization procedure is a set of tasks aimed at improving the performance of a specific functionality by adjusting network parameters. Self-Optimization is an automatic or semi-automatic process that may have several iterative loops (stops when the set optimization targets are met) and run continuously (stopped manually by network operator) as a background process. In both cases the optimization targets and parameters are defined by Network operator.
Network operator refers to operator functions that makes the decisions related self-optimization. At this phase, the function is considered to be mainly manual and decisions made by human(s). 
Optimization entity refers to automatic/semi-automatic functions residing in operator network. Optmization entity logical function is a central control and monitoring point for automatic self-optimization. However, the automatic self-optimization may need network operator decision making e.g. in new parameter plan verification or triggering the parameter execution.
The following steps were identified:

1) Optimization target definition 

The operator defines the high level topics/targets for optimization, optimization methods and criterias. This step may or may not include the definition of the target elements and the target measurements.

2) Optimization decision transfer 

Optimization target defitions are transferred (manually or automatically) to next logical function where the preparation of automatic process starts.

3) Measurement plan preparation 

Measurement plan preparation is a manual operation where the high level optimization targets are converted into formal definitions enabling automatic operations. The plan contains optimization algorithm/algorithm set identification, needed target definitions for the optimization algorithm(s), definitions of the target entities and target measurements including measurement parameters like measurement period. Measurement plan(s) shall contain all the information needed to start the measurement data collection.

4) Measurement plan transfer

Measurement plan is send from the optimization entity to the target measurement entity(-ies). 

5) Measurement data collection

Target measurement entity activates the measurement plans and performs the measurement data collection according measurement plan.

6) Measurement data aggregation

The target measurement entity may need to do some data or time aggregation already.

7) Measurement data transfer

Measurement data is send from the measurement entity(-ies) to the optimization entity. 

8) Measurement data analysis

Optimization entity performs the measurement data aggregation on per network or sub-network level in order to pre-process the data for the specific optimization procedure addressed. The data is analysed in order to detect if an optimization is needed i.e. comparing the measurement data values agains set optimization targets/thresholds. 

9) Optimization decision

In case the analysis of statistics shows that performance is not meeting the set targets, the optimisation entity chooses and triggers a specific optimization algorithm. Typically, a set of different algorithms should be available, each one performing a particular type of optimization (thus affecting a limited set of parameters). The choice of one of them is based on the input measurements/parameters. Once this algorithm is executed, a set of changes to network parameters is available.
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Figure 1 Data collection and optimization decision
Note: “Goto step B” and “step A” are links between the two procedure pictures.
10) Parameter plan preparation
After running an optimization algorithm, the optimization entity creates a new parameter plan, comprising the changes requested by the optimization procedure. Parameter plan preparation should be automatic but may be verified by operator personnel.
New parameter plan preparation may also be needed after rollback.
11) Parameter plan transfer

Parameter plan is transferred from the optimization entity to the target NE(s). This could either be a file or a set of requests to change the configuration.

12) Parameter verification

The target NE checks the integrity of the transferred file (if used) and determines if the proposed changes are acceptable and complying with the allowed ranges. 



13) Rollback preparation

In case of unexpected problems in software or hardware during or immediately after enforcement of the new parameters, the NE must be able to perform a rollback to restore the previous configuration. If a rollback was performed by the NE, then the parameter execution reports this. 

Rollback preparation is also needed for the case that the configuration changes do not lead to the desired optimisation targets. Thus Rollback function requires that the previous parameter set needs to be stored until the new parameters have proven to guarantee operability.

Rollback may also be triggered directly after plan verification by the optimization entity, e.g. in case that too many other NEs have reported an unsuccessful parameter execution.

Rollback may also be forced by operator personnel in later phase if the new settings are not satisfactory i.e. the measurement results after new setup do not show enhanced performance. The operator may permit the optimization entity to make this rollback decision (e.g. within the decision about the optimization targets).
14) Parameter execution

If the parameter verification was successful, then the optimized set of parameters are activated in the NE(s). The activation decision can be automatic but might also be triggered by operator personel from the management system. After the triggering NE changes the parameter values according the plan.
15) Execution confirmation

The NE sends an ACK/NACK in case the new parameters are applied/a rollback is needed. The notification may be sent to both the optimization entity and other manangement systems.

16) Plan verification

The optimization entity checks the execution confirmations of the involved network elements and decides if the plan can be kept up or if a roll-back is needed. 

17) Optimization report

Optimization entity collects information about the configuration changes and impacts to the network performance.
18) Optimization report transfer

Optimization results are transferred to operator personnel.

19) Optimization evaluation

Operator personnel evaluate the results of optimization actions, makes decisions on possible modifications  to optimization definitions or potentially decide about triggering a rollback.
20) Rollback decision

Rollback decision made by operator personnel.
21) Parameter Plan Verification
The operator verifies the output of the automatic parameter definition. Operator may manually make changes to the parameter plan. Operator ACK/NACK the new or modified parameter plan.
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Figure 2 New parameter update
Note: “Goto step A” and “step B” are links between the two procedure pictures.
5
Proposal for next steps
Nokia Siemens Networks proposal is to use similar stepwise approach for self-optimization architecture definition as for self-configuration:

1) Agree on high level self-optimization procedure described in chapter 4

2) Define the logical functions (logical architecture) for self-optimization generic procedure

3) Analyse the self-optimization use cases and additional requirements set by the use cases compared to generic procedure and update the logical architecture model accordingly.

4) Define the reference model derived from the logical model

