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1. Introduction
This document proposes the text proposal for R3.018 capturing the signalling reliability provision requirement in TNL, candidate protocols, and issues identified during the discussion.
2. Text Proposal

X. C-plane Signalling Reliability in S1, X2

X.1. Signaling Reliability on TNL
In general TNL should provide high reliability for transferring C-plane signalling messages, regardless to the application protocol above it. The reasons why high signalling reliability in TNL is needed are the following.
1. IP transport network which is assumed to be used in SAE/LTE is naturally an unreliable transport network.

2. The nodes (aGW and eNB, eNB and eNB) may be connected via IP transport network that is not necessarily owned by the operator.
In most cases, it will be possible to keep high reliability to operator’s IP network by well planed provisioning. However, the eNBs will be connected via IP networks that may be owned and managed by other network companies, which in this case it may be difficult to assume that those networks will have same reliability as the operator’s network.
3. To support the stringent C-plane latency requirement for LTE, the transport layer should be reliable enough so that frequent occurrence of retransmission by the application layer which can cause additional delay can be avoided.
Conclusion:
As working assumption, TNL in S1-C, X2-C shall provide high reliability for transferring C-plane signalling.
X.2. Candidate protocols for transport layer protocol
The candidate C-plane transport layer protocols are the following:
1. TCP
TCP is a transport layer protocol that provides reliable transport. 3GPP has already studied possible usage of TCP for transport of control plane messages, but it concluded that SCTP is better alternative as (among other reasons) the required reliable transport is on message level while TCP provides it on octet level. Therefore TCP as transport layer protocol for signaling transport is not studied again.
2. UDP
UDP is a protocol that provides unreliable transfer of user data that also supports multi-casting in network/data link level, e.g. IP Multicast. 
To increase the probability of successful message delivery, implementation of re-transmission and time supervised of dedicated S1-C/X2-C ‘response’ messages can be done. However,  S1-C/X2-C layer procedure time-supervision and message retransmission has number of limitations:
a) (congestion related) data loss and need for re-transmission of S1-C/X2-C messages is fairly common in access networks and hence time-critical procedures would require fast re-transmission mechanism;

b) it is difficult to provide fast re-transmissions as transmitting node does not only have to consider the message transfer time but also procedure execution time in the remote node;
c) it might result in increased complexity of S1-C/X2-C protocols as not all procedures, that require reliable transport, have necessarily built-in “acknowledgement” between the same pair of nodes.
Therefore, UDP is not considered sufficient for providing high reliability point-to-point data transfer. However, UDP may be useful to support point-to-multipoint data transfer..
3. SCTP
SCTP guarantees a reliable signalling transport between two signalling end nodes by providing message level reliable non-duplicated transfer of user data with additional support for in-sequence delivery, network level fault tolerance, congestion avoidance, resistance to flooding and masquerade attacks, path supervision and path redundancy (IP address multi homing).Considering those properties it is considered most suitable for transfer of messages that require high reliable point-to-point transport.
Details on SCTP properties will be addressed in different section.
Conclusion: 
SCTP is the preference transport layer protocol for point-to-point data transfer on S1-C and X2-C interface.
X.4. Issues identified in discussion on SCTP and UDP for S1-C and X2-C
1. UDP for point-to-multipoint data
Although UDP is considered not sufficient to provide high reliability for data transfer, it supports the ability to perform point-to-multipoint data transfer on network/data link layer, e.g. IP Multicast. Therefore UDP may be foreseen to be a viable option for point-to-multipoint data transfer in case the requirement on transfer reliability is relatively relaxed.
It is FFS whether it is necessary to specify 2 different protocol stacks for transport layer depend on the type of data transfer:
- UDP for point-to-multipoint data transfer
- SCTP for point-to-point data transfer
2.
How to model SCTP connections


The followings are FFS:

- How to identify S1/X2 connection per UE

- Any problem about SCTP in a mesh network
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