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Abstract of the contribution:  This contribution proposes assumptions and architectural requirements to be added to the IOPS Stage 2 study report.
Discussion
The contribution proposes architectural requirements, derived from the Stage 1 requirements, covering:

· Requirement to support Nomadic eNBs (NeNBs) as well as fixed eNBs;
· The need for solutions to treat Nomadic and fixed eNBs as equivalent wherever possible;
· The requirement that at any point in time an (N)eNB shall operate in either EPC-connected mode or in Isolated E-UTRAN mode (not both);

· Steady-state cell-site architecture scenarios that must be supported by any solution;

· Dynamic (self-organising) procedures that need to be supported for the formation (or joining) and leaving of an IOPS network and detection of the conditions triggering such actions.

Additionally, the contribution proposes assumptions about the possible cell-site architecture following a transition to Isolated E-UTRAN operation and about the availability of a Local Communications Network.

The contribution proposes a term “Isolated Network Node”, to describe the collection of entities, including the eNB, active at a cell-site after transition to Isolated E-UTRAN mode.
Proposed Changes to TR 23.797
>>>>>>>>>>>>Start of first change<<<<<<<<<<<
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Isolated Network Node: the collection of entities, including the eNB, active at a cell-site after transition to Isolated E-UTRAN mode.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
INN
Isolated Network Node
4
Assumptions and Architectural Requirements
4.1
Assumptions
Editor’s note:
This clause will define the underlying assumptions of the work.
When an eNB at a cell-site loses S1 backhaul communications and transitions to Isolated E-UTRAN mode additional entities at the cell-site, previously dormant, may be activated in order to provide the services required of Isolated E-UTRAN operation (see Isolated Network Node (INN) in clause 3.1).
When an eNB loses S1 backhaul communications to the operator’s normal EPC infrastructure a Local Communications Network (LCN) may still be available to provide communication between those eNBs in a local geographic area that have transitioned to Isolated E-UTRAN mode.  The interfaces supported across the LCN will depend upon the entities defined to be part of the INN by any particular solution.
4.2
Architectural Requirements
Editor’s note:
This clause will define the architectural requirements based on the normative Stage 1 requirements defined in TS 22.346. 
4.2.1
Basic Architectural Requirements
In order to satisfy the normative Stage 1 requirements for Isolated E-UTRAN operation the system shall support:

· Isolated eNBs that have lost S1 backhaul communication to the operator’s normal EPC infrastructure;
· Nomadic eNBs (NeNBs) that have lost S1 backhaul or which were deployed without S1 backhaul to the operator’s normal EPC infra-structure.
Isolated E-UTRAN solutions shall, wherever possible, not distinguish between fixed infrastructure eNBs and Nomadic eNBs that are operating in Isolated E-UTRAN mode (known collectively as Isolated Network Nodes (INNs)) . 
At any point in time an (N)eNB shall operate either in EPC-connected mode or in Isolated E-UTRAN mode .
4.2.1
Steady-state cell-site scenarios to be supported
In order to satisfy the normative Stage 1 requirements for Isolated E-UTRAN operation the system shall support the following cell-site scenarios:

-
A single isolated eNB (i.e. an INN) following the loss of S1 backhaul communications to the operator’s normal EPC infrastructure (e.g. INN1 in steady-state scenario 1 illustrated in Figure 4.2.1-1).
-
Two or more eNBs, following the loss of S1 backhaul communications to the operator’s normal EPC infrastructure, that have (re-)established X2 communication (e.g. INN1, INN2 and INN3, in steady-state scenario 2 illustrated in Figure 4.2.1-2).
-
A single Nomadic eNB (NeNB) without S1 backhaul communications to the operator’s normal EPC infrastructure (e.g. INN1 in steady-state scenario 3 illustrated in Figure 4.2.1-3).
-
Two or more NeNBs, without S1 backhaul communications to the operator’s normal EPC infrastructure, that have established X2 communication (e.g. INN1, INN2 and INN3, in steady-state scenario 4 illustrated in Figure 4.2.1-3).
-
One or more eNBs and one or more NeNBs, without S1 backhaul communications to the operator’s normal EPC infrastructure, that have established X2 communication (e.g. INN1, INN2 and INN3, in steady-state scenario 5 illustrated in Figure 4.2.1-4).
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Figure 4.2.1-1: Steady-state cell-site scenario 1
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Figure 4.2.1-2: Steady-state cell-site scenario 2
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Figure 4.2.1-3: Steady-state cell-site scenarios 3 and 4
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Figure 4.2.1-4: Steady-state cell-site scenario 5
4.2.3
Isolated network formation and break-up
In addition to these steady-state cell-site scenario requirements the normative Stage 1 includes requirements for the dynamic addition and/or loss of INNs to an Isolated E-UTRAN.  In order to satisfy these requirements the system shall support self-organising procedures for:

· Detection by an (N)eNB of the necessary condition(s) triggering a switch to Isolated E-UTRAN operation (e.g. loss of S1 backhaul communication);
· Establishment of communication over the LCN with one or more INNs and the forming/joining of an Isolated E-UTRAN;
· Detection of loss of communication over the LCN with one or more INNs in the Isolated E-UTRAN and where necessary recovery of independent Isolated E-UTRAN operation by the INN;
· Detection, by an INN, of the condition(s) necessitating a switch (and the subsequent execution of the switch) to normal EPC connected mode of operation.
5
Key Issues

>>>>>>>>>>>>End of first change<<<<<<<<<<<
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