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Introduction

This document presents a Rel-7 improvement by the introduction of the Resource Operational State IE and Availability Status IE for the Local Cell in the NBAP protocol. The objective of this improvement is to facilitate the Cell Setup Failure analysis from an operational point of view, clarify the local cell status, facilitate the IOT campaign and also ensure a backward compatibility without interfering with existing methods.
First the document will present some ambiguous Cell Setup cases then it will propose to improve the current standard solution by the introduction of operational state for the Local Cell (Resource Operational State IE and Availability Status IE). 
Proposal

Implementations may vary between vendors and it is the purpose of the following examples to show that this improvement would benefit any implementation choice.

For instance a first implementation option is to have the Node B report or not of the Local Cell existence if this hardware equipment has a hardware failure.

Issue: Ambiguous Cell Setup Failure cases, with or without reporting the Local Cell.
1) Local Cell with Hardware Failure reported by the Node B.
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 The Fig 1 shows a Local Cell reported by the Node B even though it has a hardware Failure. 
Fig.1: Local Cell (in hardware failure) reported by the Node B
From this last stage, the NBAP standard procedure allows only some permanent retries by the RNC to know when the local cell is again available for a successful cell setup.
2) Local Cell with Hardware Failure not reported by the Node B.
The Fig 2 shows another implementation option where the Node B does not report a Local Cell (because it has a hardware failure). In this case, we consider that the Local Cell does Not Exist anymore [2]. 
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Fig.2: Local Cell (in hardware failure) not reported by the Node B
From this last stage, with the NBAP standard procedure, there is no way to know whether the cell cannot be setup due to hardware failure or because it is not installed.
Proposal: The introduction of a Local Cell and the Resource Operational State IE and Availability Status IE refines the previous cases.
3) Local Cell reported with operational state by the Node B.
The Fig 3 shows a Local Cell reported by the Node B with its operational state and availability status.
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Fig 3: Local Cell reported by the Node B with its operational state and availability status
The knowledge of the Local Cell states and status (Resource Operational State IE and Availability Status IE) may reduce the signaling (redundant Cell Setup) and clarify the status of the Local Cell.
The RNC can also access to the operational state and availability status of the Local Cell per an Audit procedure link it is shows in (Fig 4). 
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Fig 4 Local Cell reported by the Node B with its operational state and availability status in an Audit procedure.
The Local Cell operational states and status (Resource Operational State IE and Availability Status IE)also clarify the provisioned, locked or uninstall equipment indeed now there is no doubt between hardware failure ( Fig 5) 
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Fig 5 locked or uninstalls equipment reporting.
4) Proposal
The improvement proposal for the rel-7 is the allocation of the Resource Operational State and Availability Status IE for the Local Cell. Theses IEs allows an operations status to the Local Cell.

Even if the previous examples (from 1) to 4)) are not exhaustive, they are illustrating in a trivial way the interest of such an improvement by, 
· Clarifying the Cell Setup Failure procedure from a standard point of view ((1) vs. 3))
· Facilitating the analysis of the Cell Setup Failure ((2) vs. 3))
· Providing operators with a finer granularity view of cell failure cases

· Facilitating the IOT campaign
· Ensuring the clarification with the backward compatibility without interfering with existing methods, the allocation of theses IEs being a minor evolution of the NBAP
Conclusion 

This document describes the interest of the introduction of an operational state for the local cell. 
Nortel proposes to the RAN3 to be agreed on the Nortel proposal. Nortel will study and provide some CR on TS 25.433 and TS 25.430 to introduce the operational state of the Local Cell in a optional way.
References

[1] TS 25.2433: "UTRAN Iub interface Node B Application Part (NBAP) signalling".
[2] TS 35.430 "UTRAN Iub interface: general aspects and principles".

























































