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1. Introduction
TR25.912 specifies the high level RNL functionality regarding C-plane and U-plane part of S1 and X2 interface.
As for the next step of the specification, it is necessary to identify what are the necessary functions to be provided in TNL.  This document will review ‘reliability for C-plane message signalling’, one of the important features in TNL part of UTRAN interfaces, and will clarify the necessity of providing the same reliability feature in TNL part of S1-C and X2-C interface.
2. Review of Signalling Reliability in 3G system
In 3G network, signalling reliability is provided by utilizing functions in application layer and transport layer.
C-plane application layer, e.g. RANAP, RNSAP, MAP, GTP-C, will provide the necessary timer and error handling procedure, e.g. retransmission, cancellation, etc.
In IP transport option in 3G system, there are different solutions of TNL function for different applications.
- SCTP/IP solution is used for e.g. NBAP, RNSAP, RANAP and MAP
SCTP guarantees a reliable signalling transport between a two signalling end nodes by providing the following function: re-transmission, in-sequence delivery, path supervision, path redundancy (IP address multi homing) etc.
- UDP/IP solution is used for GTP-C
Even though there is no reliability provided on the transport layer of Gn interface, signalling reliability provision functions provided on GTP-C are considered reliable enough. E.g. GTP-C itself also provides path supervision function, e.g. echo request (response).
3. The necessity of providing signalling reliability on S1 and X2
Why signalling reliability in TNL level is necessary?
Regardless to the application protocol that will be specified, signalling messages in SAE/LTE should be transferred with high transport reliability due to the following reasons.

1. It is assumed that IP transport network will be used in SAE/LTE. IP transport network 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 easier to provide high reliability to the core network (MME/UPE) part, because they will be inside the operator’s-supervised network. However, the eNBs will be connected via IP networks that may be managed / owned by other network companies, which in this case it may be difficult for the operators to provide reliability for transport of the signalling messages.
3. To support the stringent C-plane latency requirement for LTE, the transport layer should be robust enough to avoid frequent occurrence of the error handling procedure (retransmission, cancellation) by the application layer, which can cause additional delay to the procedure.
Functions needed for signalling reliability in TNL
To make a robust TNL that will provide reliable transport for signalling messages, at least the following functions are needed:

- retransmission

- in-sequence delivery

- path supervision

- path redundancy (such as IP address multi-homing)
It is known that SCTP is a protocol that can provide the abovementioned functions and may be a strong candidate for TNL protocol for S1 and X2.
4. Conclusion and Proposal

DoCoMo believes that the signalling reliability should be provided on the TNL level of the S1 and X2 interface, regardless of the application protocol that will be used. The reason is because S1 and X2 are terminated by eNBs which are located in the edge of the network, which in some cases utilizing IP networks that are not managed by the operator itself, and therefore may lack of reliability in transporting signalling messages.

It is proposed to agree to the following:
’TNL will provide reliable transport for C-plane signalling message’.
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