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1
Introduction/Requirements
During the RAN Plenary meeting #33 the following requirements to the WI “3G Long Term Evolution” were introduced: 

The evolved UTRAN standard shall enable that the performance in a multi vendor environment is comparable to single vendor environment, and the performance in a multi vendor environment shall, at least, be able to meet the system performance demonstrated at the end of the Work Item.

In order to achieve these requirements the operators remain unanimously in favour of continuing discussion of eNodeB measurements such that the implementation of LTE will also permit successful RRM.

During RAN3#55bis it was questioned by many vendors if the physical layer measurements are needed at all and if this area is not a vendor specific one.
The intention of this paper is to re-iterate the need to provide a comprehensive “toolkit” of parameters – RRM in nature – ensuring that Vendors can remain able to develop their respective algorithms whilst permitting inter-vendor operability. 
2
Discussion

2.1 General

RAN3 has assumed that no RRM server will be introduced into 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 – most recently Inter-Cell Interference – it appears to be the case that RAN3 will not receive a comprehensive input in this area in the short term.

This should not however detract RAN WG3 from developing the tools (signalling procedures, parameterisation and coding format) to allow an RRM policy – at the eNB – such that whatever action is required to be taken by the eNB will permit use of resources both intra-eNB, inter-eNB (in both a single and multiple vendor deployment).
Within 2G and 3G systems the handover decision was taken by BSC/RNC based on vendor specific algorithms. In addition, ping pong behaviour was minimised – an advantage of the hierarchical access architecture. 
Within the LTE the RRM functionality is distributed across eNodeBs, but as the number of cells which the eNodeB controls is typical small there will be a many eNodeB boundaries in the network. It is highly probable that a source and target cell in a handover are controlled by different eNodeBs, thus decisions and actions related to the handover taken in one NodeB require a consistent behaviour in the RRM implemented in the adjacent NodeBs. Where different vendors are implementing the respective eNode Bs, it is not clear how this can be guaranteed to work smoothly. 
For handover, any additional hysteresis to avoid ping-pong could affect a high probability of cells, and therefore could have large effect on the overall system performance. 
It is therefore essential that a method is found to allow the additional hysteresis between cells of different eNodeBs to be minimized, and therefore minimizing the reduction in system performance. 
2.2       RRM Components for Standardisation in a Multi-Vendor Network
As mentioned above, an attempt to standardise vendor-specific algorithms is not the intention but rather a comprehensive toolbox which permits the smooth operation of eNBs within and beyond a single vendor environment. 

The following components are needed to permit a smooth multi-vendor operation:

· comprehensive standardised set of measurements/parameters that ensure some minimum level of radio environment knowledge is available and able to be implemented by all eNode Bs.
· An alignment of the RRM policy (at least for handover) between neighbouring eNode Bs.

Whilst the first point above is already being progressed, there has not been much discussion so far on the “policy-alignment”. It is important for Operators that RAN WG3 begin to progress this area for a successful multi-vendor deployment at eNB border areas.
2.3
Potential solution to allow handover policy alignment between eNode Bs of different vendors
The following main requirements are identified to ensure at least the alignment of the handover policy between eNode Bs:

1)  The operator shall be able to configure the same handover algorithm in adjacent eNode Bs (note that this does not prevent vendors from also implementing their own algorithm, but gives the operator a fall-back option where handover is not working sufficiently in a multi-vendor environment).

2) Signalling mechanism shall be supported that will allow “handover policy” parameters and their settings to be passed to / exchanged by the eNode Bs.

The proposed solution fulfilling the above mentioned requirements is based on the specification of an API, allowing the operator to download a 3rd party handover algorithm together with associated parameter settings, safe in the knowledge that this can be utilised in all vendors´eNode Bs without the need for an understanding of the eNode B implementation.

Example: Details of API specification solution

In this solution it proposed that the complete set/family of parameters (measurements, input, output) related to the handover decision are standardised to allow a consistent RRM handling across the network. 
It is also proposed that a coding format is agreed such that the parameters can be used as inputs and outputs of a 3rd party algorithm.
It is also assumed that the standardised parameters may be used for self-organisation and self configuration functions
The Figure 1 illustrates the API concept:
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Figure 1: API concept for HO.
The API concept includes:
· Specification of any UE/eNodeB measurements that would be used as inputs to the algorithm
· Specification of any other parameters that would be used as either inputs or outputs to the algorithm

· Specification of the coding format of these input/output parameters such that they can be understood by a 3rd part (block-box).

[Note: The way that this 3rd party algorithm and associated parameters would be downloaded is probably needed to be discussed more generically as part of the multi-vendor O&M interface specification work; anyway the main issue to cope with the distributed control of the handover in the eNodeBs is the homogeny of the RRM policy in adjacent nodes. For this reason a solution that allows the download of handover algorithm from a centralised node (e.g. by means of O&M) seems to be the preferred solution for the operator.]

It is requested that RAN WG3 progress on the detailed specification of the components highlighted above.
3. 
Proposal
The following proposals are made:

· It is agreed by RAN WG3 the need to standardise a mechanism to enable the handover policy to be aligned between eNode Bs of different vendors.

· The API concept description in section 2.3 is added to the RAN WG3 LTE TR.
· The need for standardised handover parameter (input, output, etc) and the required implementation coding format is agreed and added to internal TR.

· The need for any manipulation/processing/averaging of UE measurements, including their format is agreed and added to internal TR;

· The need for any input parameters from the UE context, including their format is agreed and added to internal TR.
· That the concept of standardising an example HO algorithm that could be implemented and downloaded to the eNode B is added to the RAN3 LTE TR, and that RAN WG3 studies further the details of this.
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