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5
RANAP Signalling Bearer

5.1
Introduction

This subclause specifies the Signalling Bearer protocol stack that supports the RANAP signalling protocol.

The following requirements on the Signalling Bearer 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 UE's;

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

-
provide networking and routing functions;

-
provide redundancy in the signalling network;

-
provide load sharing.

5.2
Signalling Bearer for Circuit Switched Domain

5.2.1
Protocol Stack for the CS Domain

The protocol stacks for the CS Domain are shown in figure 1. The standard allows operators to choose one out of two standardised protocol suites for transport of SCCP messages.

Figure 1 shows, for the Iu IP CS domain, 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.

The following figure 1 also illustrates the protocol model having Broadband Signalling System No.7 as the signalling bearer for RANAP over the Iu interface that fulfils the requirements. Figure 1 shows, for the CS domain, the point at which the service primitives are invoked. The SAP provides the SCCP primitives.
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Figure 1: SAP between RANAP and its transport for Iu - CS Domain

5.2.2
ATM Transport Option

1.
SCCP [7] or [32] 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. SCCP shall be used as specified in [18].

2.
MTP3-B [4] or [31] provides message routing, discrimination and distribution (for point-to-point link only), signalling link management load sharing and changeover/back between link within one link-set. The need for multiple link-sets is precluded. MTB3-B shall comply with [4] or [31].

3.
SAAL-NNI [1] consists of the following sub-layers: - SSCF [3] or [33], - SSCOP [2] and – AAL5 [6]. The SSCF maps the requirements of the layer above to the requirements of SSCOP. Also SAAL connection management, link status and remote processor status mechanisms are provided. SSCOP provides mechanisms for the establishment and release of connections and the reliable exchange of signalling information between signalling entities. Adapts the upper layer protocol to the requirements of the Lower ATM cells. It shall be possible to use SAAL-NNI connections pre-configured as PVCs for signalling transport on the Iu-Interface.

4.
ATM [5].

5.2.3
IP Transport Option

1.
SCCP, see subclause 5.2.2. 

2.
M3UA refers to the SCCP adaptation layer "SS7 MTP3 – User Adaptation Layer " [17] also developed by the Sigtran working group of the IETF. An RNC equipped with the M3UA stack option shall have client functionality. This enables the RNC to report to the MSC when it is a newly introduced entity in the network.

3.
SCTP refers to the Stream Control Transmission Protocol [16] developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP networks. An RNC equipped with the SCTP stack option shall initiate the INIT procedure for establishing association.The checksum method specified in RFC 3309 [30] shall be used instead of the method specified in RFC 2960 [16]. Multi-homing is a way to achieve redundancy with SCTP between two endpoints, of which one or both is assigned with multiple IP adrreses. SCTP endpoints shall support a multi-homed remote SCTP endpoint.

4.
IP. IPv6 shall be supported according to [25]. IPv4 support [13] 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. 

An RNC/CN using IP transport option shall support Diffserv code point marking [26]. The Diffserv code point may be determined from the application parameters. 
5.3
Signalling Bearer for Packet Switched Domain

5.3.1
Protocol Stack for the PS Domain

The protocol stacks for the PS Domain is shown in figure 2. The standard allows operators to choose one out of three standardised protocol suites for transport of SCCP messages.
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Figure 2: SAP between RANAP and its transport for the Iu –IP domain

Figure 2 shows, for the Iu IP domain, 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.

5.3.2
ATM Transport Option 1

1.
SCCP [7] or [32] 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. The SCCP shall be used as specified in [18].

2.
MTP3-B [4] or [31] provides message routing, discrimination and distribution (for point-to-point link only), signalling link management load sharing and changeover/back between link within one link-set. The need for multiple link-sets is precluded. MTB3-B shall comply with [4] or [31].

3.
SAAL-NNI [1] consists of the following sub-layers: - SSCF-NNI [3] or [33], - SSCOP [2] and – AAL5 [6]. The SSCF maps the requirements of the layer above to the requirements of SSCOP. Also SAAL connection management, link status and remote processor status mechanisms are provided. SSCOP provides mechanisms for the establishment and release of connections and the reliable exchange of signalling information between signalling entities. Adapts the upper layer protocol to the requirements of the Lower ATM cells. It shall be possible to use SAAL-NNI connections pre-configured as PVCs for signalling transport on the Iu-interface.

4.
ATM [5].

5.3.3
ATM Transport Option 2

1.
SCCP, see subclause 5.3.2.

2.
M3UA refers to the SCCP adaptation layer "SS7 MTP3 – User Adaptation Layer " [17] also developed by the Sigtran working group of the IETF. An RNC equipped with the M3UA stack option shall have client functionality. This enables the RNC to report to the SGSN when it is a newly introduced entity in the network.

3.
SCTP refers to the Stream Control Transmission Protocol [16] developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP networks. . An RNC equipped with the SCTP stack option shall initiate the INIT procedure for establishing association.. The multi-homing services of SCTP shall be required at both ends of an SCTP-association to enable transport redundancy and reliability. M3UA. An implementation of SCTP to this document shall utilise the new checksum method specified in RFC 3309 [30] instead of the method specified in RFC 2960 [16].

4.
IP [13] over ATM is defined in [14] and [15].

5.
AAL5 refers to [6]. It shall be possible to use AAL5 connections pre-configured as PVCs for signalling transport on the Iu-interface.

5.3.4
IP Transport Option

1.
SCCP , see subclause 5.3.2. 

2.
M3UA, refers to the SCCP adaptation layer "SS7 MTP3 – User Adaptation Layer " [17] also developed by the Sigtran working group of the IETF. An RNC equipped with the M3UA stack option shall have client functionality. This enables the RNC to report to the SGSN when it is a newly introduced entity in the network.

3.
SCTP, refers to the Stream Control Transmission Protocol [16] developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP networks. . An RNC equipped with the SCTP stack option shall initiate the INIT procedure for establishing association.An implementation of SCTP to this document shall utilise the new checksum method specified in RFC 3309 [30] instead of the method specified in RFC 2960 [16]. Multi-homing is a way to achieve redundancy with SCTP between two endpoints, of which one or both is assigned with multiple IP adrreses. SCTP endpoints shall support a multi-homed remote SCTP endpoint.

4.
IP. IPv6 shall be supported according to [25]. IPv4 support [13] 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.

An RNC/CN using IP transport option shall support Diffserv code point marking [26]. The Diffserv code point may be determined from the application parameters. 
5.4
Services Provided by the Signalling Bearer

When considering the requirements that the upper layers, i.e. RANAP, have on the Signalling Bearer, there are a number of services it has to provide and a number of functions to perform. These numbers of services that the signalling bearer shall provide, to the upper layers, are stated in references [7] to [12] or [32].

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "x WGn" where �	x = "CT" for TSG CT, "RAN" for TSG RAN, "SA" for TSG SA, "GERAN" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "TSG x". �Examples: "CT WG4", "RAN WG5", "GERAN WG3", "TSG SA".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory necessary to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1012805917.doc




      SCCP-SAP


 

MTP3-B       SCTP







RANAP







SCCP







M3UA











SCTP







Iu-PS Control Plane 







SAAL-NNI         IP



			 AAL5















 ATM




































_1076078859.doc












      

 

SCTP







RANAP







M3UA















SCCP-SAP







Iu-CS Control Plane 







IP







 SCCP







 Data Link




































_1076077827.doc










 

M3UA







RANAP







SCCP















SCTP







Iu-PS Control Plane 







IP







SCCP-SAP







 Data Link




































_986643635.doc




      SCCP-SAP


 

MTP3-B







RANAP







SCCP



















Iu-CS Control Plane 







SAAL-NNI











 ATM




































