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1 Decision/action requested

Agree on the business work split for Coverage and Capacity Optimisation SON Function
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Femto Forum, December 2008, http://www.femtoforum.org/femto/Files/File/FF_UMTS-Interference_Management.pdf 
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S5-090017
Framework for UE SON Reports
3 Introduction
Coverage and Capacity Optimisation has been identified as one of the main SON functionalities by both 3GPP and NGMN [1], [2], [3].  The purpose of this document is to propose a work-split between 3GPP Working Groups for specifying Coverage and Capacity Optimisation SON function.

4 Description

4.1 Aspects of Coverage and Capacity Optimisation

The following aspects of the coverage and capacity optimisation will have bearing on the work split between 3GPP Working Groups. 
4.1.1 Coverage and Capacity Optimisation for eNB networks
The following should be considered when discussing the coverage and capacity optimisation for eNBs: 
· The deployment of eNBs, including the planning of their density, locations and initial radio configurations, is centrally planned; 
· Due to CAPEX budgeting reasons, operators’ interest in coverage and capacity levels in their networks is usually at the scale of areas, comprising dozens or even hundreds of eNBs, as opposed to single cell or eNB ;
· Optimising coverage and capacity requires significant processing power and elaborate tools, both for problem detection as well as for generating optimised configurations, which may not be suitable for implementation in eNB; 

· There already exists an industry of centralised automated network planning and optimisation tools;

· Operators’ coverage and capacity objectives are sometimes hard to express in a standardised manner and can only be configured manually, such as coverage of police stations, highways, special events etc. 
Because of the above, centralised coverage and capacity optimisation seems to be adequate for eNBs. However, this does not preclude any functionalities related to coverage and capacity optimisation, implemented in eNBs and/or exchanged between eNBs over X2 interface, that aim at generating inputs into centralised coverage and capacity optimisation function and/or improving its scalability. 
4.1.2 Coverage and Capacity Optimisation for HeNB networks
The following should be considered when discussing the coverage and capacity optimisation for HeNBs: 

· The deployment of HeNBs is not planned. Their exact locations are generally not known.
· The RF environment of HeNBs can change rapidly. This can occur when the HeNB is moved by the subscriber from one location to another, or when neighbouring HeNBs are moved or turned on/off;
· The density of HeNBs can be much higher than the density of eNBs. Consequently, RF configuration of HeNBs, such as the transmit power, can have significant impact on the interference generated to other HeNBs and eNBs [4]
· The coverage footprint of HeNBs is much smaller than for eNBs. Therefore, in despite of local impact that can be significant, the impact of HeNBs on coverage and capacity over large areas might be limited.

Because of the above, coverage and capacity optimisation for HeNBs cannot be fully centralised. HeNBs shall be able to detect the need to optimise its RF configuration and to generate and implement optimised configurations algorithms. The HeNB OAM system shall play a supervisory role in this case, setting the limits of acceptable behaviour for HeNBs, e.g. setting minimum and maximum transmit power limits for HeNBs and for UEs that are being served by HeNBs [4].
4.1.3 Coverage and Capacity Optimisation for networks with eNBs and HeNBs

Interference from eNBs to HeNBs, while static in nature, has significant impact on HeNB performance. At the same time, HeNBs can cause significant interference to users served by eNBs, especially in areas with high HeNB density. Therefore, the OAM system will still need to play the supervisory role for HeNBs. On the other hand, coverage and capacity function for eNBs will need to take into account the existence of HeNBs in an appropriate manner. Coverage and capacity optimisation functionalities in the HeNB OAM system will need to interact with the central coverage and capacity optimisation function in the eNB OAM system to provide optimal coverage and capacity in the network, subject to objectives and targets defined by the network operator. 
4.1.4 UE SON Reports
UE is an important source of information when it comes to coverage optimisation, especially in view of reducing the need for drive tests, which is one of the main requirements for coverage optimisation function [2], [3]. Reporting of this information is not included in the existing 3GPP over-the-air protocols between the UE and eNB. Consequently, UE SON Reports to a centralized SON entity for the purpose of coverage and capacity optimisation might need to be specified and used for this purpose [5]. 
4.2 Work Split Proposal
In this section, the work split in the area of Coverage and Capacity Optimisation SON Function is proposed by assigning each of the aspects described in the previous sub-section to an appropriate 3GPP Working Group. 

4.2.1 RAN3 Responsibility

RAN3 shall be responsible for standardisation work related to HeNBs (section 4.1.2). RAN3 can also work on specifying X2 signalling for some aspects of coverage and capacity optimisation for eNBs, as discussed in section 4.1.1. This work will be done in close collaboration with SA5.  

4.2.2 SA5 Responsibility

SA5 shall be responsible for aspects described in sections 4.1.1 and 4.1.3, as well as specifying the supervisory role for the HeNB OAM system in 4.1.2 related to coverage and capacity optimisation in HeNB networks. 
4.2.3 RAN2 Responsibility

RAN2 shall be responsible for defining the contents of the UE SON Reports described in section 4.1.4.

5 Detailed proposal

RAN3 shall be responsible for the distributed aspect of the coverage and capacity optimisation of HeNBs. RAN3 can also collaborate with SA5 on specifying X2 signalling between eNBs aimed at generating inputs into centralised coverage and capacity optimisation function and/or improving its scalability, if required.
SA5 shall be responsible for specifying the coverage and capacity optimisation function in the OAM system. SA5 shall provide the means for the OAM system to:

· Obtain information from eNBs, HeNBs and UEs relevant to coverage and capacity optimisation

· Optimise RF configuration parameters of eNBs
· Configure valid ranges of values of RF configuration parameters for HeNBs, and UEs served by HeNBs
RAN2 shall be responsible for defining the UE SON Reports relevant to coverage and capacity optimisation.
