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1
Scope

The present document is split into four parts, clauses 4 to 6 dealing with the MTP, clause 6a dealing with M3UA/SCTP, clause 7 dealing with interface functions towards higher layers and clauses 8 to 10 dealing with the SCCP and its use.

The MTP provides a mechanism giving reliable transfer of signalling messages. Clauses 4 to 7 of the present document deal with the subset of the MTP that can be used between an BSS and an MSC, which is compatible with a full MTP.
The M3UA/SCTP provides a mechanism giving reliable transfer of signalling messages over an IP network.
The SCCP is used to provide a referencing mechanism to identify a particular transaction relating to for instance a particular call. Clauses 8 to 10 identify the SCCP subset that should be used between a BSS and an MSC. The SCCP can also be used to enhance the message routing for (for instance) operations and maintenance information.
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4
Field of application

a)
The present document is applicable to the signalling between radio subsystems (BSS) and mobile switching centres (MSCs) in GSM PLMNs. It provides a minimum set of MTP, or in the case of IP-based signalling transport - M3UA and SCTP,   requirements that may be implemented at a BSS or MSC, whilst maintaining compatibility with the implementation of a full specification of the MTP (M3UA/SCTP).

b)
For MTP signalling transport usage, the Technical Specification defines the interface at the 64 kbits/s boundary to the BSS or MSC and applies primarily for digital access arrangements, the use of analogue arrangements isan option for PLMN operator.

Also, the Technical Specification defines the interface at the 56 kbits/s boundary to the BSS or MSC for T1 links.

c)
The security of signalling links is a PLMN operator concern , however it is recommended that in the case where more than one multiplex system is required and security reasons dictate the use of a multiple link linkset, then each signalling link should be assigned in a different multiplex system. It is however noted that this is of little benefit if diversity of routing of the multiplexes is not used.

d)
Both associated and quasi-associated modes of signalling between the BSS and the MSC are allowed. In case of quasi-associated mode the STP functionality is provided outside the BSS. Future evolution or economic reasons applicable to the interface may however make the use of STP working at the BSS attractive, in which case some of the simplifications in this paper will not apply.

e)
A variety of information types may be supported by the signalling system, e.g. relating to circuit switched call control and packet communication. These are fully defined in the service series of Technical Specifications (the 3GPP TS 02.xx series and in [70] for PCS 1900).

f)
For E1 link usage, the ITU-T recommendations concerning the MTP shall be taken as being requirements unless covered by a statement in the present document.

g)
For T1 link usage, the ANSI recommendations concerning the MTP [68] shall be taken as being requirements unless covered by a statement in the present document.
h)  For IP-based signaling transport usage, 3GPP TS 29.202 [84] shall be taken as being requirements unless covered by a statement in the present document.
5
Functional content

The functional requirements are as follows:

a)
the network call control functions are as specified in 3GPP TS 48.008 and 3GPP TS 44.018;

b)
the minimum set of Message Transfer Part functions are specified in Blue Book ITU-T Recommendations Q.702, Q.703, Q.704 and Q.707, with the qualifications specified in the present document;

The functions are specified in ANSI T1.111 [68] for T1 links.

c)
the additional interface functions required for the proper operation of the layer 3 control functions in combination with the Message Transfer Part, or in the case of IP-based signalling transport - M3UA and SCTP, functions, are specified in clause 7 of the present document.
d)  the minimum set of Message Transfer Part 3 – User Adaptation (M3UA) functions are specified in 3GPP TS 29.202 [84].
********************** Next modified section **************************

6a
Message Transfer Part 3 (MTP3) – User Adaptation Layer (M3UA) functions

6a.1
Introduction

This subclause specifies the transport protocol stack that supports the transfer of BSSAP messages over an IP transport.

The following requirements can be stated:

-
provide reliable transfer of control plane signalling messages in both connectionless mode and connection-oriented mode;

-
provide separate independent connections for distinguishing transactions with individual MS's;

-
supervise the 'MS connections' and provide connection status information to the Upper Layers for individual MS's;

-
provide networking and routing functions;

-
provide redundancy in the signalling network;

-
provide load sharing.

6a.2
Protocol Stack

Figure 1a below shows the point at which the service primitives are invoked. A single SAP is defined independently of the signalling bearer. The SAP provides the SCCP primitives. The figure is not intended to constrain the architecture.
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Figure 1a: SAP between BSSAP and its transport over IP

1.
SCCP [62] provides connectionless service, class 0, connection oriented service, class 2, separation of the connections mobile by mobile basis on the connection oriented link and establishment of a connection oriented link mobile by mobile basis. 

2.
M3UA refers to the SCCP adaptation layer "SS7 MTP3 – User Adaptation Layer " [73] also developed by the Sigtran working group of the IETF. 

3.
SCTP refers to the Stream Control Transmission Protocol [72] developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP networks. The checksum method specified in RFC 3309 [81] shall be used instead of the method specified in RFC 2960 [72].

4.
IP. IPv6 should be supported according to [83]. IPv4 support [82] is optional. 

NOTE:
This does not preclude the single implementation and use of IPv4. Due to the possible transition from IPv4 to IPv6 the IP dual stack support is recommended.
A BSC/MSC using IP transport shall support Diffserv code point marking [80]. The Diffserv code point may be determined from the application parameters. 
6a.3
Data Link Layer

It is recommended that a BSC/MSC using IP transport implement the data link layer using Ethernet. 
Note: This does not preclude the single implementation and use of any other data link layer protocol fulfilling the GERAN requirements toward the upper layers.
A BSC/MSC using IP transport having interfaces connected via low bandwidth PPP links like E1/T1 shall also support IP Header Compression [76] and the PPP extensions ML/MC-PPP [77], [78]. In this case, the negotiation of header compression [76] over PPP shall be performed according to [79].
7
Interface functions

The method of interfacing to the higher layers will be by the primitives defined in ITU-T Recommendation Q.701 clause 8 of the Blue Book for E1 links,  T1.111 for T1 links and IETF RFC 3332 [73] for IP-based signaling transport.

The primitives defined are:

-
MTP Pause indication;

-
MTP Resume indication;

-
MTP Status indication;

-
MTP Transfer request;

-
MTP Transfer indication.

8
SCCP functions

8.1
Overview

The purpose of this clause is to identify the subset of the SCCP functions which are necessary to achieve the management of the MS references in the BSS to MSC interface, and to provide addressing facilities. If this subset of SCCP functions is implemented, compatibility with a full ITU-T SCCP (ANSI SCCP if T1 links are used) must be maintained for E1 links (T1 links). Only the needs of the BSSAP are taken into account in clause 8: the operations and maintenance requirements about SCCP functions are discussed in clause 40.
For IP-based signalling transport, the minimum set of SCCP functions which apply are depending on the type of network (i.e. ANSI or ITU-T). The same level of SCCP functional support is required when IP-based signalling transport is used as is described for each network type in the case of E1 or T1 links.
These simplifications are applicable to the signalling between BSS and MSC in GSM PLMNs.

In order to limit the complexity of the procedures, a BSS exchanges signalling messages only with its MSC, where a protocol conversion may be needed in some cases. Therefore no SCCP translation function is required in the MSC between the national and the local MTP (M3UA/SCTP). The Destination Point Code and Subsystem Number allow direct routing by the local SCCP and MTP (M3UA/SCTP) within the MSC area. Therefore, no SCCP Global Title Translation (GTT) function is required.

Several functions of the SCCP are not used on the MSC/BSS interface: error detection, receipt confirmation, flow control.

The segmenting/reassembling function shall be used if the total message length exceeds the maximum allowed message length that can be carried by the MTP (M3UA/SCTP).

For E1 links, the minimum set of SCCP functions which apply are specified in the Blue Book ITU-T Recommendations Q.711, Q.712, Q.713 and Q.714, with the qualifications specified in this Recommendation.

For T1 links, the minimum set of SCCP functions which apply are specified in ANSI T1.112 with the qualifications specified in this Recommendation. 

********************** Next modified section **************************

9
Use of the SCCP

The MTP, or in the case of IP-based signalling transport - the M3UA and the SCTP,  and the SCCP are used to support signalling messages between the MSC and the BSS. One user function of the SCCP, called BSS Application Part (BSSAP) is defined. In the case of point-to-point calls the BSSAP uses one signalling connection per active Mobile Station having one or more active transactions for the transfer of layer 3 messages. In the case of a voice group or broadcast call there is always one connection per cell involved in the call and one additional connection per BSS for the transmission of layer 3 messages. There is an additional connection for the speaker in a broadcast call or the first speaker in a voice group call up to the point at which the network decides to transfer them to a common channel. Additional connections may also be required for any mobile stations in the voice group or broadcast call which the network decides to place on a dedicated connection. The BSSAP user function is further subdivided into two separate functions:

-
the Direct Transfer Application sub-Part (DTAP) is used to transfer messages between the MSC and the MS; the layer-3 information in these messages is not interpreted by the BSS. The descriptions of the layer 3 protocols for the MS-MSC information exchange are contained in the 04-series of 3GPP TS Technical Specifications;

-
the BSS Management Application sub-Part (BSSMAP) supports other procedures between the MSC and the BSS related to the MS (resource management, handover control), or to a cell within the BSS, or to the whole BSS. The description of the layer 3 protocol for the BSSMAP information exchange is contained in 3GPP TS 48.008.

Both connectionless and connection-oriented procedures are used to support the BSSMAP. 3GPP TS 48.008 explains whether connection oriented or connectionless services should be used for each layer 3 procedure. Connection oriented procedures are used to support the DTAP. Clause 9.4 deals with the use of connectionless services of the SCCP.

A distribution function located in BSSAP, which is reflected in the protocol specification by the layer 3 header defined in clause 9.3, performs the discrimination between the data related to those two subparts, as illustrated in 3GPP TS 48.008, figure 1.

The error handling for the BSSAP header is specified in 3GPP TS 48.008.

This clause describes the use of SCCP connections for MS transactions. Clause 9.1 describes the connection establishment procedures. Clause 9.2 describes the connection release procedures. Clause 9.3 describes the distribution between BSSMAP and DTAP messages and the data transfer over a SCCP connection. The structure of the user data field in the SCCP message is described in clauses 9.3 and 9.4 and in figure 3.
********************** Next modified section **************************

10.3
BSS failure

If a system failure at the BSS occurs then sufficient MTP, or in the case of IP-based signalling transport - M3UA and SCTP,  functions to allow message transmission and reception should be maintained.
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