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1
Decision/action requested

Agree on inclusion of the below use cases as requirements in TR 32.816
2
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3
Rationale

Reduction of cost and complexity are key drivers for RAN Long Term Evolution. It is therefore of vital interest for operators to minimise operational effort & cost by introducing self configuring and self optimising mechanisms. Self optimising function increases network performance and quality reacting to dynamic processes in the network.

Especially in the early deployment phase of a new system the efforts to set up and optimise are significant and traditionally lead to lengthy periods of getting an optimum and stable system setup. It is thus essential to have self configuration and self optimisation mechanisms already available when initial deployment starts.

Standardisation is asked to define the necessary measurements, procedures and open interfaces to support self configuration and self optimisation function in a complex multi vendor system.
4
Detailed proposal

Typical Scenarios/Use Cases supported by Self Optimization & Self Configuration

In the following different use cases of operator’s daily work are described. The objective of this contribution is to use these scenarios as a starting point to analyse which measurements and procedures are required and have to be standardized to enable self configuration and self optimization in a multi-vendor environment. 

Use case 1: Establishment of new eNodeB in network

A typical task for operational staff is the introduction of an eNodeB. In the following the scenario for introducing of a macro eNodeB is detailed considering already given definitions concerning self-configuration and self-optimisation functionality in chapter 6.21.1.
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Figure 1: Establishment of new eNodeB and associated tasks
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Figure 2: Procedure to establish new eNodeB

1) The first step is obviously the planning of a new site based on coverage and capacity requirements. The process can be supported by measurements to indicate coverage or capacity problems in the network (see use case 3). A first initial set of parameters I1 is: location, eNodeB type, antenna type, cell characteristics (sectors), required maximum capacity …

2) After the physical installation of the eNodeB a first initial self test will start with a possible report R1 in case of failure to the net element manager. 

3) In the next step self configuration starts: The eNodeB requests its basic setup information (see figure in 6.21.1): including configuration of IP-address and detection of OAM, authentication of eNodeB, association of a GW, downloading of eNodeB software.

Then as a second part of the self configuration the initial radio configuration I2 will be done: the following data might be provided via the network element manager from the planning tool or another self-configuration related instance:

· cell-id

· pilot sub-tones

· pilot power

· antenna tilt 

· clustering information (e.g. location area, routing area)

· initial sub-tone planning

· Neighbourhood list information: cell-ids, IP addresses…

· IP addresses of neighbourhood eNodeBs

· ….

In case any data are missing all parameter should be also derivable from a default value by an auto optimisation and it should be possible to send back this data to the element manager and planning tool.

At the end of the procedure it is necessary to inform the neighbour eNodeBs about the existence of the new eNodeB and to include the new cells in the corresponding neighbourhood list of the neighbouring eNodeBs and to set neighbour specific parameters in these cells.

4) An additional self test like for example a plausibility check of parameter with possible report R2 to the element manager could be done.

5) At the end of the installation the eNodeB is ready for commercial use and a test call can be done successfully.

Use Case 2: Optimisation of the neighbourhood list

Based on the assumed initial neighbour set a further optimisation of neighbour list (including 2G/3G) is needed considering e.g. radio measurements of eNodeBs and UEs or call events like call drops, handover problems etc.. For this approach RRC connections (calls, signalling procedures) and their accompanying measurements can be used to gather the needed information about neighbours. Known neighbours can be checked if they are really appropriate concerning real RF conditions, new ones can be included based on information about detected cells in UEs. Not forgotten must be the optimisation of parameters in neighbour eNodeB cells.
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Figure 3: Optimisation of neighbour list and related cell parameters

Use Case 3: Coverage and capacity optimisation

A typical operational task is to optimise the network according to coverage and capacity. Planning tools support this task based on theoretical models but for both problems measurements must be derived in the network. Call drop rates give a first indication for areas with insufficient coverage, traffic counters identify capacity problems. 

Following parameters are identified as being beneficial to be this optimised: 

· sub-tones (sub-tone sets planned for cell borders), 

· antenna tilt, 

· power settings, 

· radio resource management parameters

· …

For a deeper analysis especially the detection of the locations of these areas detailed measurements are requested.

Special tools to analyse RRM measurements, interface tracing and drive tests are current solutions to gather this information to find optimal problem solutions.

In LTE appropriate measurements, the availability of significant statistical base of measurements, problem specific measurement configuration and the full support of processing this valuable information shall be supported.
Use Case 4: Optimisation of parameter/trouble shooting

In a typical workflow performance measurements indicate problems in the network caused by different reasons:

· high call drop rate











HW defects or

· poor Setup Success Rate









SW failures in the network,

· poor average throughput 









user failures

· many others 












wrong or not ideal parameterisation

Analyses of complex problems are based on drive test results, accompanied by interface traces. Typically signal strengths, Ec/No values of neighbours, special call events like call drop, handover failures etc. are valuable indications both for optimisation and trouble shooting purpose. In special cases even cell and neighbour individual parameterisation must be found to mitigate problems. Obviously network quality and performance could be improved if such individual optimisation could be done by default for every cell. Further typical configuration failures would be found (if not avoided by intelligent self-configuration function) like forgotten neighbours, inappropriate hysteresis values, 2G- and 3G-neighbour related parameter and others.

Generally the optimisation of multiple parameters in a wider network area must be supported by appropriate O&M functionality: the efficient transport of information about status of network elements, their configuration and a smart design to implement self-organising functionality must be a self-evident feature of a LTE system.

Use Case 5: Continuous optimisation due to dynamic changes in the network (like traffic variation)

Dynamic resource shifting and optimisation leads to better resource utilisation and cost effectiveness considering roaming of customer due to their daily activities. An example: during the day traffic is concentrated more in urban areas but at night there is a shift towards the suburban areas. 

In OFDM the opportunity exists to distribute air interface resources in a dynamic way to optimise on traffic situation or interference situation. Based on real-time measurements of power and interference level for single sub-channels the coordination of sub-channels and dedicated power could be done in a dynamic way. The time granularity of this dynamic procedure can be on a real-time or an off-line basis and must be discussed.

Other parameters beside sub-tones seen as beneficial in this area are principally antenna parameters, power settings and radio resource management parameters.

Use Case 6: Self-configuration and self-optimisation in multiple vendor environment

It must be underlined that self-configuration and self-optimisation shall be supported in a multiple vendor environment so that standardised procedures and O&M interfaces are needed to avoid cost-intensive mediation between different vendor nodes and side effects due to different detail solutions (e.g. different optimisation algorithm leads to ping-pong effects and swinging phenomena). Main procedures like handover or sub-tone coordination must be discussed to be standardised to minimise such problems.

Possible consequences of self optimisation and self configuration functionality on standardisation:
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Beside proprietary O&M signalling following standardised methods are applicable:

1) Standardisation of Logical O&M between OMC ( eNodeB interface:

Functionality signalled using NBAP could also be considered in LTE. This is covered by RAN3 working group.

2) Standardisation of Open O&M Signalling functionality:

· Functionality signalled using N-interface could be considered in LTE covered by SA5 working group. Between RAN3 and SA5 an alignment has to be found which functionality is covered by a logical O&M or an open O&M signalling. 

Functionality to be considered for standardisation:

· Cell Configuration Management

· Common Transport Channel Management (today this is the Common Transport Channel Setup)

· System Information Configuration

· Resource Event Management (Resource Status Indication)

· Configuration Event Management (Audit procedures)

· Reporting of General Error Situations

· Aspects of RRM

· eNodeB/UE measurements and their triggers

The concrete coverage of functionality by logical or open O&M must be discussed based on use cases.


6/6
2007-01-12

