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1. Introduction
In previous meetings, SCTP modeling with regard to how to model UE identification within SCTP was discussed.
In addition to that, SCTP modeling should also take into account factors that come from operational point of view such as equipment processing capability for SCTP association, processing effectiveness, ability to locally set the ID, etc.
This document will discuss the operational factors that should be taken into account when deciding general SCTP model and will state DoCoMo’s preference.
2. Comparison from operational factors

In the previous RAN3 meetings, the discussions on how to identify UE within SCTP results the following options:
Alt.1: UE is identified by SCTP Data Chunk PPI using e.g. Signaling Connection ID. 
Alt.2: UE is identified within SCTP association.
Alt.3: UE is identified by Communication Context ID in each S1 and X2 AP.

The above alternatives will be compared from the following operational perspective:

1. Processing capability due to the necessity of SCTP association for each signaling end nodes.

2. Processing effectiveness in the equipment. 

3. UE identification setting

4. Time requirement
2.1. Processing capability due to the necessity of permanent SCTP association
As it is addressed in [1], a network operator needs to be always aware of the reliability of its network’s signaling transport. Operator needs to be aware of whether the transport address of both end signaling nodes is reachable or not, whether the connection between the signaling nodes is alive or not, etc. 
This awareness can be obtained from SCTP’s fault management functions: Endpoint Failure Detection, Path Failure Detection, Path Heartbeat. 
Hence, regardless of the modeling of SCTP, it is considered necessary to have at least one SCTP association for fault management purpose.
For alternative1, the necessary processing capability of a signaling node for fault management purpose will increase along with the increase of the number active UE, since the fault management is performed per association. While in alt. 2 and 3, the processing for fault management can only be done for one association.

Conclusion 1: Alternative 2 is to be avoided, because the necessary processing ability of a signaling end node will increase along with the number of active UE.

2.2. Processing effectiveness in the equipment
UE identification per signaling transport bearer is done differently in Iub and Iu. The concept of identifying UE’s signaling transport bearer in Transport Layer level is done in Iu, using SCCP and the same concept is re-use in alternative 1 (via SCTP association ID) and 2 (via SCTP Data Chunk’s PPI).
In Iub, UE is identified in AP layer by a Communication Context ID (CCID), and this concept is re-use in alternative 3.
In alternative 3, the decoding processes, both for separating UEs and for decoding the AP message type will be done in one place, that is in AP layer processor.
In alternative 1 and 2, the separation of UEs will be done in Transport Layer (SCTP) level, but still the AP message type will have to be decoded in AP layer.
 Conclusion 2: It would be simpler to unify all the processing in one place. Alt. 3 has the advantage from processing simplicity reason.
2.3. UE identification setting 
While:
- alternative 2 may use a pure TNL level ID, i.e. SCTP association ID which can be assigned locally by the SCTP layer, and  
- alternative 3 will use a pure AP level ID, i.e. CCID can be assigned locally by signaling end nodes, 
in alternative 1, although PPI is a TNL level header field, AP layer identification is needed to be inserted there and AP layer signaling is either way needed to set the ID.
Conclusion 3: Alternative 2 and 3 has the advantage for the simplicity of UE identification setting.

2.4. Association Establishment Time
Since in alternative 2 SCTP association has to be established for each active UE, the establishment time will be longer that that in alternative 1 and 3 where the association is previously established.
In [2], it is stated that the association establishment time is roughly equivalent to the time required for a single ping of a host, and that would be one to two tens of milliseconds.
From operator point of view, although the value of one to two tens of milliseconds is quite realistic, in a loaded network the value can vary, may be less or exceed.
But either way, the necessity of 10-20 ms comprises a great ratio compare to 100 ms of requirement from IDLE to ACTIVE. Hence, a pre-configured (previously exist) association is preferable. 
Conclusion 4: Alternative 1 and 3 has the advantage regarding to the association establishment time.
3. Conclusion and proposal
It is concluded that for general SCTP modeling, DoCoMo foresees that alternative 3 is the one that most satisfy the aspects from the operational perspective.
4. Reference
[1] R3-061795, ‘The necessity of default SCTP association and its impact S1 and X2 connectivity’, NTT DoCoMo.
[2] R3-061159, ‘S1/X2 Signaling Transport Protocol Principle’, Nortel
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