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1. Introduction
This document clarifies some issues on SCTP as a continuation of discussion in RAN3#57bis, and proposes a text proposal for section 6 of TS36.412/36.422.
2. Discussion

2.1 Post RAN3#57bis: email discussion
After RAN3#57bis, an effort was made to try to discuss and clarify the issues with regard to SCTP specification. Identified issues are the following:

· Issue1: on the mandatory of IP Multihoming support 
· Issue2: on the number of SCTP association
· Issue3: on how the streams within an association are used.

· Issue4: on SCTP association initiation

However, there was not much opinion can be gathered.
With regard to issue 2, the following companies express their opinions:
- Vodafone would like to avoid having more than one SCTP association
- StarentNetwork think that it would be desirable to allow option of multiple SCTP association.
In the following section, the above mention issues are again further discussed.
2.2 Discussion on SCTP association establishment related issues

Issue 1: on the mandatory of IP Multihoming support

IP Multihoming is a function on SCTP to provide several IP address to be used by SCTP traffic within one association. The purpose of this function is to provide a redundancy in the transport network.
In UTRAN, SCTP endpoint is mandated to support IP Multihoming, as it is described in 25.412, 25. 422:
‘SCTP endpoints shall support a multi-homed remote SCTP endpoint’
RAN3#57bis discussion
In RAN3#57bis, it was discussed that mandating an SCTP endpoint to support IP Multihoming means that the vendors are mandated to implement this function to their equipment. 
It was also commented that this context does not include Home (e)NB issues.
Proposal:
The way forward on mandating IP Multihoming to an SCTP endpoint is acceptable as long as it does not imply any restriction in the number of SCTP association that can be established between a pair MME-eNB, and any restriction on how the operator should perform redundancy function in its transport network.

Issue 2: on the number of SCTP association
Discussion in the previous RAN3 meetings
The discussion in the previous RAN3 meetings on the usage of SCTP association, including how the number of stream should be used within an association is summarized as follows:
· In RAN3#54, text proposal (R3-062034)for RAN3 internal TR was agreed , which results in the text in chapter 7.3.1 in R3.018 

· For operational use, at least one SCTP association is necessary.

· UE dedicated signaling connection will be allocated by RNL.

· To avoid head of line blocking, streams for common and dedicated procedure are separated.

· In RAN3#55 a text proposal (R3-070472) was agreed for TS36.300, which results in the text in chapter 19.2 and 20.2 in 36.300.

· The discussion was on the ‘usage’ of an association, e.g. how many stream should be accommodated within one association. The conclusion was that the number of stream should be limited to “1”, the upper limit is left to be FFS.
In the previous RAN3 meetings the focus on the discussion was on the number and the usage of streams, the number of association have never been really discussed and decided. 
However, as a starting point the principle that ‘the number of SCTP association has to be very limited’ should be agreeable.

The problem with establishing only one SCTP association
The problem with limiting the number of SCTP association into ‘1’ is that when redundancy in the transport network needs to be realized, then the only way to realize it is to utilized the IP Multihoming function in that association.
Although from transport network layer address redundancy point of view, establishing only ‘1’ SCTP association between a pair MME-eNB and applying IP Multihoming function can be considered sufficient, however from endpoint resource redundancy point of view, the redundancy is not sufficient enough.
SCTP association management (association start-up, association takedown, path management) and traffic of SCTP packets are likely to be controlled and processed by a module/card within equipment (eNB, MME), which is able to cope an amount of SCTP associations. The module/card is the physical SCTP endpoint of the node. What happen when there is a failure in module/card which is the physical endpoint of the node, then all the associations that accommodated by that endpoint will also fail.
Figure 1 shows an MME with one SCTP module that cope several thousands of eNB in the pool area and what happen when the module fails. Figure 1b shows an MME with physical SCTP endpoint redundancy.
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Figure 1a: MME with one SCTP module
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Figure 1b: MME with redundancy SCTP module

Proposal: 
SCTP endpoint redundancy which allows multiple SCTP association establishments between MME and eNB pair is optional.
Issue 3: How streams are used within an association
The idea of separating streams for dedicated procedure and common procedure is basically to avoid the head of line blocking between the signaling of the two procedures.
The proposal for usage of SCTP association:

· when only one SCTP association exist (the same with the one we have on 36.300)

Within one association there will be at least one pair of stream for common procedure, and a few pair of stream for dedicated procedure

· when there are two SCTP association exist for redundancy purpose

Basically the principle is the same, that is the streams for dedicated and common procedure are separated. Within one association there may be at least one pair of stream for common procedure, and a few pair of streams for dedicated procedure. It is also possible to separate the associations for dedicated and common procedure usage.
Issue 4: SCTP association initiation
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.

Proposal:

· 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.

3. Proposal
The following is the text proposal for TS36.412

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.

Multi-homing is a way to achieve redundancy with SCTP between two endpoints, of which one or both is assigned with multiple IP addresses.
SCTP endpoints shall support a multi-homed remote SCTP endpoint.
SCTP endpoint redundancy which allows multiple SCTP association establishments between MME and eNB pair is optional.
Within one SCTP association, stream used for S1-MME common procedure shall be differentiated with stream used for S1-MME dedicated procedure.

Between one MME and eNB pair, at least one pair of stream identifiers for S1-MME common procedures, and only a few pairs of stream identifiers for S1-MME dedicated procedures should be defined. 

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 TS36.422


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.

Multi-homing is a way to achieve redundancy with SCTP between two endpoints, of which one or both is assigned with multiple IP addresses.
SCTP endpoints shall support a multi-homed remote SCTP endpoint.
SCTP endpoint redundancy which allows multiple SCTP association establishments between eNB pair is optional.
Within one SCTP association, stream used for X2 common procedure shall be differentiated with stream used for X2 dedicated procedure.

Between one eNB pair, at least one pair of stream identifiers for X2 common procedures, and only a few pairs of stream identifiers forX2 dedicated procedures should be defined. 

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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