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1. Introduction
This document discusses open issues on how SCTP association is established, and proposes a Text Proposal for 36.412 and 36.422.
2. Issues with SCTP association establishment

2.1 Issue 1: Number of SCTP association 
The following sentences which describe how SCTP association should be used are captured in TS 36.300.
‘A single SCTP association per S1-MME interface instance shall be used with one pair of stream identifiers for S1-MME common procedures. Only a few pairs of stream identifiers should be used for S1-MME dedicated procedures.’
From the description in TS 36.300, it is somewhat clear how to use SCTP streams in a single SCTP association per S1-MME interface instance, however it is not clear yet how SCTP association is established in S1-MME interface, in a sense how many association established in per pair MME-eNB, and how many in per S1-MME interface/reference point instance.
The alternative termination of SCTP association to S1-MME interface/reference point instance may be described in the following figure 1.
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Figure 1: SCTP association termination cases

In this figure, 
- S1-MME interface instance could means a logical resource necessary for terminating SCTP association (including the establishment and the management of the association). This instance exists per MME or eNB as a logical node, one instance may be used by more than one nodes.

- S1-AP instance could means a logical resource necessary for terminating/processing S1-AP messages between eNB and MME. This instance exist per UE for dedicated messages and per node for common messages.

- several implementation possibilities are illustrated:

- eNB 1 establishes 2 SCTP association for redundancy purpose.
- eNB 2 and 3 establish their SCTP association to the same S1-MME interface instance in MME.
- eNB 4 establishes only one SCTP association.

Questions for discussion: 

· What is the definition of S1-MME interface instance and S1-AP instance? 
The difference between the two terminologies needs to be discussed and clarified (i.e. whether they are the same or not, if they are of the same meaning then which is to be used in E-UTRAN speficication, etc.).
To start the discussion, the following are the proposed definition:
S1-MME interface instance: a logical resource necessary for terminating/processing TNL connection (i.e. SCTP association) between an MME - eNB pair. 

S1-AP instance: a logical resource necessary for terminating/processing S1-AP messages between eNB and MME
· Should the specification preclude the implementation where there might be two SCTP associations necessary for redundancy? (where redundancy can be realised by establishing two SCTP associations instead of by multi-homing)
· Can there be several S1-MME interface instances in one eNB and MME pair, so that each S1-MME interface instance of one eNB-MME pair will hold one SCTP association and there will be several SCTP associations in one eNB and MME pair? .

· If there can be several S1-MME interface instances in one eNB-MME pair, the following is the consequences.
· One SCTP association may contains one pair of stream for S1-MME common procedure, and/or a few pairs of stream for S1-MME dedicated procedure 

· Within one SCTP association, one pair of stream identifiers shall be defined for S1-MME common procedure, and a few pairs of stream identifiers shall be defined for S1-MME dedicated procedure.

2.2 Issue 2: Mandating multi-homing function in SCTP
In Iu and Iur, multi-homing function of SCTP is a mandatory.[1,2]
‘SCTP endpoints shall support a multi-homed remote SCTP endpoint’.
However in E-UTRAN, there will be cases where the physical implementation of eNB is very small in size such as home eNB.
In these cases there might be no need, or there might be hardware restriction to provide several IP address for redundancy in SCTP association.

Conclusion:
- Support for a multi-homed remote SCTP endpoint should be optional.
2.3 Issue 3: The entity initiates the SCTP association.
In release 6, there was a discussion on which entity should initiates the SCTP association in Iu, Iub, and Iur.
It can be summarised that:

· In Iu, SCTP association establishment is triggered by RNC, i.e. SCTP INIT is sent by RNC to CN.

· In Iub, SCTP association establishment is triggered by RNC, i.e. SCTP INIT is sent by RNC to eNB.

· In Iur, SCTP association establishment can be triggered by any RNCs.

In S1-MME, naturally SCTP INIT procedure can be initiated by both MME and eNB.
However, taking the analogy of UTRAN, and taking into account the eNB with self configuration capability, it should be described in the specification that the SCTP INIT procedure is initiated by the eNB.
In X2, SCTP INIT procedure should be able to be initiated from either one of the eNB. Hence, it should be described in the specification that an arbitrary eNB shall be able to initiate INIT procedure towards another eNB.
Conclusion:

· In S1-MME interface, an eNB shall initiate INIT procedure towards the MME.

· In X2 interface, an eNB shall be able to initiate INIT procedure towards another eNB.
2.4 Issue 4: What is the upper limit of stream identifiers for dedicated procedure?
In the stage 2 discussion, the number for upper limit of stream identifier for dedicated procedure was left as FFS.
‘The upper limit for the number of stream identifiers for dedicated procedures is FFS and will be decided during the stage 3 work.’ is captured in TS 36.300
In the real implementation, the number of stream identifiers for dedicated procedure in one SCTP association will not be more than a few (2 or 3) pairs. This impact of this number will only relate to the physical capability of the equipment, e.g. processor for SCTP card.
With regard to INIT procedure in SCTP, the two each endpoints will use the minimum from the requested and offered number of stream [5].
Therefore, even the number of supported stream of the pair node is different, there will be no multi-vendor problem, as long as both node uses SCTP according to [5].  
Conclusion:

- The number of upper limit of stream identifiers for dedicated procedure does not need to be specified.
3. Proposal
The following is the text proposal for TS 36.412
7. Transport Layer
SCTP [RFC2960] shall be supported as the transport layer of S1-MME signalling bearer.

SCTP refers to the Stream Control Transmission Protocol developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP network.

SCTP association is established per S1-MME interface instances in MME and eNB pair.
There may be one or more SCTP associations between one MME and eNB pair.
One SCTP association shall be used with one pair of stream identifiers for S1-MME common procedures, and/or with only a few pairs of stream identifiers for S1-MME dedicated procedures.
An eNB shall initiate the INIT procedure towards the MME for establishing the SCTP association. This enables the eNB to report to MME when it is newly introduced entity in the network.
The following is the text proposal for TS 36.422

7. Transport Layer
SCTP [RFC2960] shall be supported as the transport layer of X2 signalling bearer.

SCTP refers to the Stream Control Transmission Protocol developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP network.

SCTP association is established per X2 interface instances in a pair of eNB.
There may be one or more SCTP associations between one MME and eNB pair.
One SCTP association shall be used with one pair of stream identifiers for X2 common procedures, and/or with only a few pairs of stream identifiers for X2 dedicated procedures.
An arbitrary eNB shall be able to initiate the INIT procedure towards another eNB for establishing the SCTP association. This enables eNB to report to another eNB when it is a newly introduced entity in the network.
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