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1 Introduction

In this contribution we describe the RANAP Adaptation Layer (RAL), an adaptation layer for offering the service requirements specified in [1] when TCP/IP is used as the signalling bearer. RAL, when associated with the underlying TCP/IP protocols, gives the application (RANAP) the same level of reliability as expected from SCCP/MTP. This is achieved by RAL, using the standard features and functionality of TCP/IP. Because most of  SCCP functionality are doubled by equivalent TCP/IP  functions, RAL implements only those functions that are not provide by TCP/IP (i.e. connection management etc..) necessary to provide the same performance as of  SCCP/MPT in terms of reliability and layer management. As a result, RAL is expected to be a light-weight protocol when compared to SCCP. The introduction of RAL does not impact on the specification of other layers (RANAP)

2 Services 


This paragraph describes the services offered by RAL to its user. It provides also an high level description of the main characteristics of the RAL layer.

RAL will offer its user (i.e. RANAP) the following four classes of service: 

a) Basic Connection-less Class: acknowledge transfer, sequencing not guaranteed.
b) In-sequence delivery connection-less class: acknowledge transfer, sequencing guaranteed.
c) Basic connection-oriented class: temporary connection establishing and release, acknowledge transfer, provision of connection status information and connection reset, sequencing not guaranteed, flow control not performed.
d) Flow control connection-oriented class: temporary connection establishing and release, acknowledge transfer, provision of connection status information and connection reset, sequencing guaranteed, flow control performed.

These services are equivalent to the ones offered by the standard SCCP layer as per the ITU-T recommendation G.711

The main characteristics of the RAL layer are described below:

RAL provides the functionality to deliver a message from RANAP addressed to a peer RANAP entity.  From the perspective of RANAP, RAL addressing is limited to the Sub System Number and the Destination Point Code. RAL implements the mechanisms to convert from SS7 addressing to TCP/IP addressing.

The combination of the routing and addressing capability of RAL with the connection identity in TCP (i.e. port numbers, IP address) offers the capability of single UE identification on a per connection basis. 

Specific status information on each of these individual connections is provided to the RAL user..


RAL provides functions for management of redundancy and switch over capabilities in the signalling network. These functions are carried out transparently to the RANAP. 

RAL provides load sharing and load balancing capability between the available signalling bearer resources. This function is transparent to RANAP. 

RAL de-couples the logical signalling connection between peer RANAP entities from the physical connection.


3 RAL Functional Model

The functional model of the RAL layer includes the following functional blocks

:

1) RAL Connection Oriented Control
The purpose of which is to control the establishment and release of signalling connections and the provision of data transfer on these connections. The provision of data transfer will include sequenced, reliable and flow controlled data transfer depending on the QoS requested.


2) RAL Connectionless Control.
The purpose of which is to provide to a RAL application reliable transfer of connectionless data. Further to which sequencing of transferred data may be provided depending on the QoS requested. Furthermore, the RAL management function will be one of the RAL applications.


3) RAL management
The purpose of which is to provide capabilities to handle the congestion or failure of:
· RAL protocol entity

· RAL applications

· The signalling bearer between the RAL peers.


In addition to that, the RAL management functional block provides address translation capability to convert SS7 addresses from/to TCP/IP addresses.
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4 RAL SAP and Primitives

RAL is designed to provide its user the same SAP and Service Primitives as offered by SCCP. More details can be found in [1].

5 Comparison with SCCP

Requirement
SCCP
RAL

Reliable Transfer
Yes
Yes

Connection Oriented Mode
Yes
Yes

Reliable Connectionless Mode
Yes
Yes

Distinguishing individual mobiles
Yes
Yes 

Provide connection status info to upper layers
Yes
Yes

Network and routing (DPC & SSN only)
Yes
Yes

Redundancy
Yes 
Yes

Load sharing
Yes
Yes

6 Conclusion

This contribution presents aspects of the RAL, an Adaptation Layer specifically designed to enable RANAP to use the services provided by standard TCP/IP. It is proposed that sections 2 and 3 of this contribution are use as input to [2]. Specifically section 2 and 3 of this contribution should be included in section x of S3.12, with the following prefix:

‘In case of TCP/IP, the RANAP adaptation layer as described herein shall be used as an adaptation layer between the RANAP protocol and the TCP/IP signalling bearer’.

[1]  
Tdoc S2-99-xxx “SAP offered to RANAP”, (Lucent Technologies 15 March-1999)

[2]
Toc R3-99-128 “S3.12 ‘Iu interface Signalling Transport’”, Source: editor
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