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1.  Introduction
Reduction of cost and complexity are key drivers in RAN Long Term Evolution. To achieve this, the system operability must – as always – bear in mind multi-vendor scenarios. Such scenarios are expected to be prevalent for LTE than in the past given the chosen architecture and the ever increasing pico/femto/home cell deployments appearing on the market. To facilitate system operability under such environments, operators expressed the need to standardise a list of measurements in the eNB [1]. When this subject was presented in RAN3#55bis, some conflicting opinions were expressed by the vendor community. However, the above co-signing operators remain unanimously in favour of progressing the discussion on eNB measurements. This paper elaborates on the rationale behind such an objective and proposes a way forward on standardised eNB measurements.
2. Rationale
The following sections describe the need for standardised eNB measurments and serve as a reminder that this is a crucial issue in the development of LTE:

2.1  RRM
RAN3 has assumed that no RRM server will be introduced into the LTE architecture – unless otherwise instructed from other WGs and although RAN1 have liaised on more than one occasion the lack of progress in this area of study – it appears to be the case that RAN3 will not receive a comprehensive input in this area in the short term. The current assumption is that the RRM functionality will be distributed across eNBs.
This implies that specific tools (signalling procedures, parameterisation, and coding format) shall be introduced for use in the RRM functionality – at eNB – so that reliable and consistent RRM can be facilitated. Such “toolbox” should certainly include a comprehensive set of measurements that would permit smooth operation of RRM in any case, i.e., intra- and inter-eNB, within and beyond a single vendor environment. A specific RRM algorithm can then utilise a subset of or all presented measurements.
For example, when a handover occurs between different eNBs, the RRM needs to be consistent between the source and target eNBs so that ping-pongs are avoided. Even if a common RRM algorithm is used between adjacent eNBs, the stability of the handover remains to be an issue, if the measurements and respective accuracies used as the input to the RRM algorithm are not standardised. A set of standardised measurements would be a foundation to providing the desired stability.
2.2  Self-organising functionality

The support for Self Organising network has been agreed and introduced in E-UTRAN Stage 2. It is expected by operators that part of the OAM activities (e.g., some configuration, optimisation and maintenance procedures) will rely on self-organising functionality, as such techniques become established. A self-organising functionality would require various performance measure inputs. For such techniques to be sufficient and reliable under mixed vendor deployments, it is essential that the performance measures are aligned among different vendors. Unless reliable and comparable measurement data are made available to the self-organising algorithms, the system can be degraded in performance, or can even be unstable.
As such, it is necessary that if the same measurement is accessed to different vendor nodes, the measurement comes from the same reference points with the same statistical meaning (averaged intervals, samples, etc.). While self-organising algorithms shall be implementation specific, a distinct set of common input parameters is seen as a prerequisite for effective realisations. If such measurements are not properly standardised, what other means could be provided to make the self-organising functionality reliable?

2.3  Network optimisation

To optimise radio parameters, it is essential that reliable and comparable performance and radio measures can be obtained from different vendor nodes. Such optimisations typically require performance measures to be collected from the involved nodes, e.g., transmitted power, received power, SIR, BLER, etc. As radio parameter optimisation requires coordination with the surrounding cells, the performance measures of the cells in the vicinity have to be collated.
If the definition, interval, or accuracy of the measurements are different for each vendor node that are coexisting in a network, optimisation of network parameters would become very difficult. One may attempt to interpret such measurements into comparable quantities. However, this requires detailed knowledge of the different measurements performed by different vendor nodes and would require significant efforts. The reliability of such processed data may not after all be sufficient to tune the detailed parameters. Even though particular vendor nodes perform accurate measurements, the overall network performance would be impeded by the performance of vendor nodes having less accurate measurements.
If an operator is compelled to interpret and collate performance data that originally have different meanings, an attempt to optimise would be futile, and even may cause serious problems in the network like increased probabilities of handover failure, radio link failure, etc. Such events may be increased at certain areas in the network where certain combination of vendor node cells are adjoining, thereby creating large deviations in the network quality throughout the service area. Such problems should definitely be avoided in LTE.
In this respect, the performance measures of all the network nodes must share the same “language” i.e., the same quantities and accuracies, in same formats.
2.4  Network maintenance

One of the difficulties faced in 3G by operators was to ensure efficient and consistent network maintenance in a mixed vendor environment. To identify and resolve problems in the network, operators had to spend extensive efforts in analysing different vendor nodes, each having some implementation specific behaviours, performance measures, and interfaces. Such efforts shall be alleviated in LTE.
To resolve any problems, operators had to analyse failures in control procedures and collect performance data from the involved nodes. If the performance data drawn from the nodes have different meanings, i.e., represent different quantities or have different statistical meaning, these data are difficult to handle, if not useless. Moreover, even if particular vendor nodes deploy some useful measurements, if these are not supported by all the other vendor nodes in the network, such measurements cannot be utilised in a multi-vendor environment. Hence, it is of vital imporance that all the vendor nodes support the same set of necessary measurements.
If each vendor deploys different measurements and interfaces for maintenance, the operator would need specialised engineers to handle different nodes. This could sum up to significant operational costs. It is much desired that the measurements and interfaces are unified so that a trained engineer could handle any vendor node, without any vendor specific handling. This would facilitate problem finding and lead to better network interoperability and performance, such as reduced handover failures, in a mixed vendor environment.
2.5  Equipment's validation and tests

All equipments that are rolled-out by operators have to be validated and tested before considering a large-scale deployment in a live network. This daunting stage induces a non-negligible delay but cannot be ignored by operators so that to avoid major network malfunction when activating new features. In that context, the standardization of eNB measurements would make it possible to optimize substantially the duration and the reliability of the tests that are performed by operators in a multi-vendor environment (e.g., inter-operability tests, validation tests, performance tests). But the harmonization of eNB measurements would also be beneficial for Node vendors, e.g., as part of inter-operability tests. In synthesis, the standardization of eNB measurements would make it possible to roll-out equipments more rapidly and efficiently, which is profitable for both operators and vendors.
3. Proposal
The supporting companies have provided hereby comprehensive reasons for the need of standardized measurments in eNB:

· RRM
· Self-organising functionality
· Network optimisation

· Network maintenance
· Equipment's validation and tests
especially in a multi vendor environment. The supporting companies have not found other solutions to resolve the issues described in [2] or in the section above in a multi-vendor environment. Standardized eNB mesurments are seen as a prerequisite for true and efficient multi-vendor operation. Therefore, it is requested that RAN WGs specify the useful measurements to be performed by eNB.
To this respect, we propose the way forward as follows:

1)  Alternative solutions to resolve the issues described above are appreciated and invited for discussion.
2)  Unless other possibilies are identified beside the standardized measurements, the decision to specify the eNB common measurements should be made in RAN3, considering operation in multi-vendor environments.

2) RAN1, RAN2 and RAN3 are requested to develop the list of eNB measurements. RAN4 is requested to study on the way to specify the performance requirements of each measurement item.

3) Documentation to specify the measurement items and performance requirements should be decided by the WGs, i.e., where to capture the definition of the measurements, etc.
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