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1. Introduction

This document presents the availability requirement, as specified by TL9000, the LTE S1-MME interface should satisfy and a proposed solution to meet this requirement.

2. Assumptions & References

Assumption: The eNB initiates (INIT procedure) for the SCTP connection towards the MME.

Reference: TL9000, Quality Management System, Measurement Handbook, Release 4.0, December 31, 2006

Reference: Discussion on SCTP issues and Text Proposal for TS 36.412/36.422, R3-072080, 3GPP TSG-RAN3#58, Source NTT DoCoMo, November 5-9, 2007

3. Discussion

2.1 Availability Requirements

As wireless users proliferate across the world, their expectation of reliability of services continues to grow. Users expect their services to be granted upon request and not be denied due to network failures. Equipment vendors are aware of this goal and have been striving for developing highly available wireless networks.

TL9000 specifies an availability goal of a specified value measured as any capacity loss which exceeds 5% and which exceeds 15 seconds in duration. There is concern that the S1-MME interface may not be recovered in a timely manner with only one SCTP association configured on this interface, depending upon the fault scenario. An MME that is servicing a large number of eNBs will likely incur a greater time to receive and accept SCTP INIT procedures upon a failure.

2.2 Single SCTP Association S1-MME Interface Problem

The S1-MME interface currently specified for the LTE network specifies one SCTP association between the eNB and MME. This interface provides the RAN interface to the Evolved Packet Core (EPC) where the User Equipment (UE) requests for access and services from the core network through the LTE network.

Upon failure of an SCTP association, there will be a detection and re-establishment time before recovery of the interface. The duration of these tasks to complete re-establishment of all eNB to MME SCTP links may exceed the target time of 15 seconds. Figure 1 below assumes that the SCTP association will need to be failed over onto another entity that requires configuration of SCTP related parameters, in particular, a logical IP address. The IP address of the failed entity will be re-mapped to the standby SCTP instance. A network element such as the MME will support many S1-MME interfaces and the MME will take time to service connection requests from eNBs.


[image: image1.emf]SCTP

Application

eNB

n

SCTP

Application

eNB

1

SCTP

Application

MME

Application

eNB

n

Application

eNB

1

Application

MME

Failed

SCTP

Application

eNB

n

Application

eNB

1

Application

MME

Failed

SCTP

SCTP SCTP

SCTP SCTP

SCTP SCTP

SCTP SCTP

SCTP SCTP SCTP SCTP

SCTP

Logical IP Address 

mapped to the Failed 

SCTP instance will 

need to be re-mapped 

to the standby SCTP 

instance.

MME waits for the 

eNBs for INIT 

procedures to re-

establish the SCTP 

associations.


Figure 1: Single SCTP Failure Scenario
2.2 SCTP Multi-homing Shortcoming

The SCTP IP Multi-homing function provides multiple IP addresses to be used within one SCTP association. This configuration allows for multiple paths to be defined for the association to send SCTP traffic. This provides path redundancy rather than end point redundancy. An SCTP endpoint failure cannot prevent a connection loss between the two endpoints of an SCTP association and therefore requires reestablishment procedures for these connections.

3.0 Dual SCTP Association Configuration (Proposal)

A dual SCTP configuration between the eNB and MME provides redundancy for the S1-MME interface, figure 2 below. A single SCTP failure does not cause connectivity loss between the two network elements and therefore will not violate the TL9000 availability requirement described above. The redundant SCTP association continues to service S1-MME traffic without any dependency to the failed SCTP association. 

Detection time of an association failure will cause some interruption but this detection time is anticipated to be within seconds, much less than 15 seconds.

Service interruption in this configuration is reduced since the other SCTP association is available without any dependency on the re-establishment of the failed SCTP association. Recovery of the failed SCTP associations is not an immediate concern since traffic is being handled by the redundant SCTP associations.

Applications between the MME and eNB can coordinate which SCTP association to use if so desired. This provides for a method to steer traffic onto one side in the event that operator wants to perform maintenance on one SCTP component without interrupting service.

It is proposed that a dual SCTP association configuration be optional for the eNB and MME.

[image: image2.emf]SCTP

SCTP

Application

eNB

n

SCTP

SCTP

Application

eNB

1

SCTP

SCTP

Application

MME

SCTP

SCTP

Application

eNB

n

SCTP

SCTP

Application

eNB

1

SCTP

Application

MME

Failed

SCTP


Figure 2: Dual SCTP Configuration with one SCTP Failure
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