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1 Introduction

Based on [8] and [9], a revised text covering the discussions during 3GPP TSG-RAN WG3#53bis on Self-Configuration and Self-Optimisation is provided in this contribution.
The proposed text below is aimed as input for “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN)” Overall description, Stage 2 TS.
********************************************************************
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Support for self-configuration and self-optimisation

This concept includes several different functions from eNB activation to radio parameter tuning. Figure XX is a basic framework for all self-optimisation/self-configuration functions. They can be ramified into three stages, those being:


(A) Basic setup


(B) Radio configuration


(C) Adaptation.

Provided feasibility is shown, the following functions need to be supported as defined in Section 19.1: 

[image: image1]

Figure XX Ramifications of self-optimisation/self-configuraion functionality.
19.1 Definitions

As described in Figure XX, functions handled in the pre-operational state like:

· Basic Setup and
· Radio Configuration

are covered by the Self Configuration process.
Functions handled in the operational state like:

· Adaptation
are covered by the by Self Optimization process. 
Pre-operation is understood as the state between physical deployment of the node until the node is powered up and connectivity to the EPC (Evolved Packet Core) exists.
Operational state is understood as the state where the RF interface is switched on and UEs are able to attach to the EPC (Evolved Packet Core).
19.1.1 Self Configuration
Self-configuration is the process where newly deployed nodes are configured by automatic installation procedures to get the necessary basic configuration for system operation. Main functions are:
19.1.1.1  Basic setup (A)
This stage includes all the functions required for installing a new node to an operator network, prior to setting up the radio parameters. At least the following sub-functions need to be considered:

(a-1)  Configuration of IP address and detection of OAM server

First of all, the node has to establish an initial logical connectivity to the OAM server (details of such a server is FFS) for authentication and to obtain the required information to join the network. To reach the OAM server, the node needs to know for example, its own IP address, gateway address, and DNS server address. To support self-optimisation/self-configuraion, these addresses need to be acquired in a dynamic manner, which can be implemented by current RFC protocols like DHCP.

(a-2)  Authentication of node/NW

After establishing the initial connectivity to the OAM server, the node must be authenticated by the operator network (and possibly vice versa) before any further transaction. This authentication is crucial to deny network piracy by unlicenced nodes. Such risk is likely to increase in the LTE era, as home-use nodes might be more common.

(a-3)  Association to aGW

With the S1-flex concept, manual setup of associations among aGWs and nodes will be cumbsersome. This is to do with how pool areas are defined and how MME/UPEs are associated with the pool areas. The function to automatically discover and associate itself to the optimum MME/UPEs is desired to be in node (or vice versa in aGW). The S1 interface may need to support indication of the nodes readiness and capability to the aGW.

(a-4)  Downloading eNB software (and operational parameters)

If the software (and operational parameters) in the node needs to be updated, this should be carried out automatically.

19.1.1.2  Initial Radio configuration (B)
This stage involves all the functions required to setup the radio related parameters in the eNB. These configurations include for example, the preplaned neighbour list (e.g. by a planning tool), pilot power, and antenna tilting angle. These parameters have been traditionally determined manually through the relevant designing process. These tasks have been some of the main responsibilities of OAM.

(b-1)  Neighbour list setup
In this stage the neighbour list is typically preplanned in a planning tool (although it has not been clarified yet whether a neighbour list will be necessary in LTE).
If not setup in this stage it shall be possible to, automaticaly generate a neighbour list e.g. by using geographical information or by collecting UE measurement reports in the operational state
(b-2)  Coverage/capacity related parameter configuration

Traditionally, radio parameters (e.g., pilot power) have been initially set to default, and if identified necessary, adjusted carefully later on during operation. However, it would be ideal for operators if more appropriate parameters are set automatically at initial installation. 

19.1.1.3 Parameters in scope of self configuration


Possible Input and Output parameters for the Self Configuration entity:

Input:

· Unique eNodeB identifier
(The format and the assignment of the identifier is FFS)

Output:

· Hardware configuration data 

· Transport configuration data: interface configurations on S1 and X2 interfaces are obtained automatically

· Network IP address for eNB (e.g. based on DHCP like approach)

· Automatic registration /Authentication of eNodeB

· Association of O&M and Access Gate Ways (aGW)

· Specific SW/basic parameter set and initialisation

· Initial radio configuration

19.1.2 Self Optimisation

Self optimisation is the processes were UE & eNodeB measurements and performance measurements are used to auto-tune the network. Main functions are:
19.1.3.1  Optimization (C)
The stages (A) and (B) in figure XX compose the necessary configurations preceding the operation of the RF interface. In contrast, stage (C) is to adapt relevant radio parameters to the environmental changes, while the network is up and running. If all the parameters are designed appropriately in stages (A) and (B), stage (C) may be dispensable. However, to cope with eNB failures or heavy traffic bias to a particular cell, such adaptation has potential gains.

 (c-1)  Neighbour list generation
For neighbour list optimization it’s typically helpful to facilitate UE measurements at cell reselections (although it has not been clarified yet whether a neighbour list will be necessary in LTE.) In principle, automatic generation and optimization of the neighbour list should be possible by for example, using geographical information or collecting UE measurement reports or both.

(c-2)  Coverage/capacity control

As with stage (B), parameters such as the pilot power and tilting angle have significant impact on the coverage and capacity of a cell. During operational state these parameters shall adapt to environmental changes, this would be the ultimate goal. 

19.1.3.2 Parameters in scope of self optimisation


e.g.

· Neighbour cell relations 

· max TX power values of UEs and eNodeB

· HO parameters, Hysteresis, trigger levels etc

· Antenna configuration
19.2 Architecture supporting Self Configuration and Self Optimization
The architecture supporting Self Configuration is FFS.

19.3 Typical Scenarios/Use Cases supported by Self Optimization and Self Configuration

***************************************************************************************
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(C) Optimization
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(A) Basic setup





a-4: Downloading eNB software�( and operational parameters)





a-2: Authentication of eNB/NW
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