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Abstract of the contribution:  This contribution proposes a single cell-site Local EPS solution proposal to be added to the IOPS Stage 2 study report.
Discussion
Solution proposal for single cell-site scenarios
This contribution proposes a solution applicable to single cell-site scenarios (see scenarios 1 and 3 below) based upon the provision of a local EPC and application server functionality at the cell-site.

Assumptions
Contribution S2-150227 proposes the following assumptions:

· 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 (creating what we term an Isolated Network Node (INN)).

· 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.

Cell-site scenarios applicable to IOPS
Contribution S2-150227 proposes five steady-state cell-site scenarios that need to be addressed by the stage 2 architecture study based upon the service requirements in TS 22.346.  These scenarios are:

-
A single isolated eNB (i.e. an Isolated Network Node (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 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 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 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 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).
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Figure 1: Steady-state cell-site scenario 1
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Figure 2: Steady-state cell-site scenario 2


[image: image3.emf]INN

1

MME / S-GW

S

1

S

1

Scenario 3

eNB

1

eNB

2

X

2

INN

1

INN

3

INN

2

LCN

L

C

N

L

C

N

MME / S-GW

S

1

S

1

Scenario 4

eNB

1

eNB

2

X

2


Figure 3: Steady-state cell-site scenarios 3 and 4
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Figure 4: Steady-state cell-site scenario 5

Multiple cell-site scenarios
In the event that two or more eNBs lose backhaul the IOPS service requirements are for the eNBs to try to form an isolated E-UTRAN to permit inter-communication across the wider coverage area and to permit mobility.
Extending the single-cell site solution proposal, as presented in this contribution, to address the multiple cell-site scenarios may be approached in a number of different ways, including:
· fully duplicated entities, different PLMNs and a roaming model for mobility, or
· a single PLMN and a common P-GW but with multiple MME & S-GW entities arranged as pools utilising S1-Flex to serve the different eNBs,

· a single (active) set of EPC entities at one cell-site (the master INN) and negotiation between INNs to decide the master INN.
Consideration of alternative approaches and a proposal for addressing multiple cell-site scenarios will be the subject of a further contribution at the next SA2 meeting.
Proposed Changes to TR 23.797
>>>>>>>>>>>>Start of first change<<<<<<<<<<<
6.X
Solution X: Single cell-site Local EPS (Scenarios 1 and 3)
6.X.1
Functional Description
6.X.1.1
General
The essence of this solution is the provision of a local EPC and application server (e.g. MCPTT AS) facilities, hosted at the cell-site but which are only activated when the (N)eNB is triggered to switch to (or start up in) Isolated E-UTRAN mode.  Thus, the resulting stand-alone Isolated Network Node (INN) is able provide all network side functions to support public safety UEs in the coverage area of the (N)eNB.
This solution is based upon the existing LTE-Uu protocol stack, a single (N)eNB and the existing EPC architecture. This solution addresses scenarios 1 and 3 described in clause 4.2.1.  

Note:
This solution does not support an Isolated E-UTRAN comprising two or more INNs (e.g. scenarios 2, 4 and 5 in clause 4.2.1).  According to this solution each INN in a geographic area would have to instantiate a separate Isolated E-UTRAN.
Editor’s Note: It is FFS whether support for clauses 2, 4 and 5 is achieved by describing further procedures as part of this solution, or whether support would be described in a separate solution based upon the same basic approach.

6.X.1.2
Architecture reference model

[image: image5.emf]HSS/AuC

MME

eNB

S

1

-

M

M

E

S

6

a

’

S-PGW

S

1

-

U

S11

S

G

i

Isolated

Network

Node

UE

L

T

E

-

U

u

Local IP services

e.g. IMS, MCPTT AS

Local EPC


Figure 6.X.1.2-1: Single cell-site Local EPS architecture
For the single cell-site local EPS solution the intention is retain as many of the existing 3GPP EPS interfaces as possible, in particular LTE-Uu and SGi.
In order to maintain flexibility of implementation/deployment by the operator or public safety authority making the IOPS provision, it is proposed that the interfaces between the local EPC and E-UTRAN (S1) are retained as standard.

It is unclear whether HSS functions could be hosted at the local EPS or whether a different security and authentication entity will be required, thus the relevant interface is shown as S6a′ to indicate potential changes to the S6a interface (or an alternative interface). A security architecture to address this solution will need further study by SA3.

6.X.2
Procedures
6.X.2.1
Overview of procedures

The following procedures are described for the single cell-site local EPS solution:
-
Initiation of Isolated Network Node operation
-
Accessing Isolated Network Node services

-
Termination of Isolated Network Node operation
6.X.2.2
Initiation of Isolated Network Node operation
Figure 6.X.2.2-1 depicts the procedure for initiation of Isolated Network Node operation.
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Figure 6.X.2.2-1: Initiation of Isolated Network Node operation
6.X.2.3
Accessing Isolated Network Node services
Figure 6.X.2.3-1 depicts the procedure for Isolated Network Node operation and accessing local EPS services.
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Figure 6.X.2.3-1: Accessing Isolated Network Node services
Editor’s Note: The means by which a UE is informed that a cell is operating as an INN cell is FFS (e.g. System Information, PLMN ID, etc.).

Editor’s Note: It is FFS whether a means should be provided to ensure UEs preferentially attach to the macro EPC in areas of overlapping coverage.
Editor’s Note: Procedure(s) for UE authentication to the local EPC are for FFS by SA3.
6.X.2.4
Termination of Isolated Network Node operation
Figure 6.X.2.4-1 depicts the procedure for the termination of Isolated Network Node operation.
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Figure 6.X.2.4-1: Termination of Isolated Network Node operation

Editor’s Note: It is FFS how the system manages the transition back to macro EPC connected mode (step 2a).
6.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

6.X.4
Solution Evaluation

Editor’s note:
The fulfilment of requirements in clause 4.2 will be evaluated. 

>>>>>>>>>>>>End of first change<<<<<<<<<<<
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2a. INN manages transition back to macro EPC connected mode
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