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1 Introduction

At RAN3#73 discussions on the Carrier Based HetNet ICIC WI [1] were carried out and one specific scenario was given highest priority for further discussion on potential solutions. According to the agreed list of prioritised scenarios in [2], such scenario is classified as the “Macro – Pico” scenario, with solution scope labelled as “Per UE carrier selection for CA”.
However, other scenarios were discussed as part of these discussions.  Some of these scenarios fall within the category of solutions labelled in [2] as “operational carriers selection”. During meeting discussions it was explained that “operational carriers selection” solutions are based on signalling exchange between E-UTRAN nodes with the purpose of minimising interference in a HetNet deployment by enabling autonomous selection by E-UTRAN nodes of the operational carriers.
In this contribution it is explained how such optimised operational carrier selection can be already done in a dynamic way via OAM, leading to the result of interference minimisation in a HetNet system.  
2 Mechanisms Available for Operational Carrier Selection
2.1 Available Measurements for Monitoring and Diagnosis
Up to Release 10 a number of features and functionalities have been made available for monitoring, diagnosis and resolution of radio network related problems.  Some of these functionalities are Minimisation of Drive Tests (MDT) and Coverage and Capacity Optimisation (CCO). 

The OAM system has a central role in the management and actuation of actions for such functionalities. Within each of these functions it is possible to configure measurements collected by UEs and report them to the OAM system to allow continuous monitoring and diagnosis of several different radio performances.

As specified in [3] and [4], several measurements are available for configuration and reporting to the OAM system, some of them are as follows:
1) Per carrier RSRP and RSRQ available via logged traces over a configurable time period

2) DL/UL utilisation per PRB per carrier

3) DL/UL overall PRB utilisation per carrier
4) QCI per UE per carrier
5) UL/DL full PRB utilisation (time when all PRBs are allocated) per carrier

6) Max TX carrier power

7) Mean TX carrier power

It has to be noted that similar measurements are available for RAN nodes connected to the OAM system via TR.069 interfaces. In this case the data model standardised in [5] defines a number of important measurements available for reporting to the OAM system such as Ec/No, RSCP, RSSI and Pathloss. 
The measurements available for reporting to the OAM system can provide a good understanding of the interference, load and performance of each carrier used by *any* RAN node deployed in the HetNet system. 
It must be observed that statistics reported to the OAM system do not usually have short reporting periods. However, it is also true that for carrier interference and performance evaluation, monitoring and analysis of reported measurements need to be carried out for reasonably extensive time windows in order to allow a robust evaluation of the radio conditions and an effective selection of a new operational carrier. Consequently, performance monitoring for the purpose of operational carrier selection does not need solutions based on very frequent/timely signalling exchange. 

Therefore, it is believed that the mechanisms currently specified for measuring and reporting statistics enable the OAM system to diagnose performance issues concerning any carrier in use within a HetNet deployment. 

Observation 1: The OAM system can currently configure the RAN to report measurements that are sufficient to identify carrier performance degradation and increase in interference levels for any carrier in a HetNet deployment.  
2.2 Available Methods for Carrier Configuration
Current procedures for carrier configuration rely on the OAM system to uniquely assign a carrier to be used by a particular cell of the connected eNB. Such procedures are documented in [6] where it is shown how attributes such as “earfcnDl” and “earfcnUl” can be assigned to e.g. a “EUTRANCellFDD” object. 

Similar procedures can be carried out via an OAM system connected via TR-069 interfaces. In this case a range of carriers is provided to the connected node, which is able to choose one of such carriers. If the carrier range consists of one carrier only, the choice will be forced on that carrier.

It shall be noted that the current mechanism to assign an operational carrier to an eNB cell consists of selecting the carrier at NMS level and sending the operational cell carrier from the OAM to the eNB, i.e. the carrier assignment is carried out by the OAM system in an unequivocal way. 
By allowing other mechanisms for the assignment of operational carriers, parallel methods would need to be created and extra complexity would be introduced. 
For example, if autonomous operational carrier selection by an eNB was allowed, such selection would have to be anyhow communicated to and validated by the OAM system. Hence, the OAM system would have to differentiate between carriers assigned via NMS selection and carriers assigned via autonomous eNB selection and for the latter carriers it will have to run a validation procedure (with the NMS), which might give as an outcome the over-ruling of the operational carrier choice performed by the eNB.  The complexity of such process is much higher than allowing the NMS to select the best operational carrier for a particular eNB and allow the OAM to apply such selection unequivocally. 

Observation 2: It is currently possible to dynamically re-configure an operational carrier via the OAM system for a cell served by an eNB. Any alternative method to autonomously assign operational carriers by eNBs would increase system complexity while still requiring OAM involvement for monitoring and validation  
Finally, it needs to be observed that a new WID has been approved in SA5 concerning “Management of Carrier Aggregation for LTE” [7].  Part of this WID remit is to define mechanisms to configure carriers to be used in CA deployment scenarios. 

Therefore, also in the case of CA, solutions for carrier configuration for eNBs will be performed at OAM level. The latter validates the statements captured in Observation 2.
3 Conclusions and Proposals
In this paper we have described that it is already possible according to current specifications to perform the following:

1) Gather measurements across a HetNEt deployment per carrier/per cell 

2) Report such measurements to the OAM system
3) Allow diagnosis of such measurements at OAM with the objective of detecting radio performance degradation and increase of interference levels
4) Dynamically re-configure an operational carrier via OAM system, with the purpose of minimising interference in the HetNet  deployment
In light of the four actions above the following observations have been made:

Observation 1: The OAM system can currently configure the RAN to report measurements that are sufficient to identify carrier performance degradation and increases in interference levels for any carrier in a HetNet deployment.  

Observation 2: It is currently possible to dynamically re-configure an operational carrier via the OAM system for a cell served by an eNB. Any alternative method to autonomously assign operational carriers by eNBs would increase system complexity while still requiring OAM involvement for monitoring and validation 
With the above observations in mind it can be stated that dynamic reconfiguration of operational cell carriers for the purpose of interference mitigation in HetNet deployments is already possible according to current specifications. Adding alternative methods to select operational carriers would over complicate the system without providing advantages.

Proposal: It is proposed to keep solutions labelled in [2] as “operational carriers selection” as low priority and to focus on HetNet interference mitigation scenarios where no solutions are currently available.
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