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1.  Introduction
The self-optimization and self-configuraion concept is composed of several different functions. This document attempts to identify the functions required to support this concept as a starting point, and proposes a way forward for treating these technical issues in RAN3.
2. Discussion
2.1  Functions for self-optimization and self-configuration
Network planning, deployment, and operational complexities are some of the major tasks that operators find troublesome. Self-optimization and self-configuraion concept is expected to alleviate operational work load while maximising system capacity. This concept includes several different functions from eNB activation to radio parameter tuning. Figure 1 is a basic framework for all self-optimisation/self-configuraion functions. They can be ramified into three stages, those being (A) basic setup, (B) radio configuration, and (C) adaptation. Functions that need to be supported in each stage are listed as examples.
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FIG. 1  Ramifications of self-optimisation/self-configuraion functionality.
(A)  Basic setup

This stage includes all the functions required for installing a new eNB to an operator network, prior to setting up the radio parameters. At least the following functions need to be considered:
(a-1)  Configuration of IP address and detection of OAM server

First of all, the eNB 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 eNB 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 eNB/NW
After establishing the initial connectivity to the OAM server, the eNB 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 eNBs. Such risk is likely to increase in the LTE era, as home-use eNBs might be more common.

(a-3)  Association to aGW

With the S1-flex concept, manual setup of associations among aGWs and eNBs 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 had in eNB (or vice versa in aGW). The S1 interface may need to support indication of the eNB readiness and capability to the aGW.

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

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

This stage involves all the functions required to setup the radio related parameters in the eNB. These configurations include for example, the neighbour list, 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 configuration

The neighbour list is 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 of the neighbour list should be possible by for example, using geographical information or collecting UE measurement reports.

(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 installment. For this to be achieved, some inter-eNB RRM functionality may be necessary.
(C)  Adaptation

The stages (A) and (B) compose the necessary configurations preceding commercial operation. 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)  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. Dynamic control of these parameters in adaptation to environmental changes would be the ultimate goal. For this to be achieved, some inter-eNB RRM functionality may be necessary.
3.  Conclusions
It is proposed to agree section 2.1 as a framework of self-optimisation/self-configuraion study and reflect it in the appropriate section of RAN3 TR.

DoCoMo also proposes the following as a way forward for treating this technical topic in RAN3:
· The basic setup stage
- Should be implemented as an OAM functionality, not an S1 functionality. 
- If no open OAM is assumed, detailed discussion is out of scope of standardisation.
· The radio configuration stage and the adaptation stage
- Clarification of confugrations or parameters which should be controlled dynamically (collaboration with RAN1/RAN2 might be needed.) 
- Clarification of mesurements needed for controlling each configurations or parameters (collaboration with RAN1/RAN2 might be needed.)
- Clarification of impact on E-UTRAN signalling interfaces (OAM, S1, X2, etc.) for controlling configurations/parameters and exchanging necessary mesurement results.
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