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The following is a change request to the 3GPP TR 29.802 which is currently in draft form. Vodafone ask 3GPP TSG‑CT WG4 to approve this addition to 3GPP TR 29.802.

The aim of the below is to provide content for clause 4, "Overview". Details of which are summarised thus:

· Background on the existing BICN Architecture and the requirement for introducing SIP-I on the Nc Interface.
· Functional Impacts on the existing architecture by introducing a SIP-I based Nc Interface.
· Minor updates to include new normative references, definitions and abbreviations that occurred due to the new content in clause 4.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.





[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.205: "Bearer independent circuit-switched core network; Stage 2".
[3]
3GPP TS 29.205: "Application of Q.1900 series to Bearer Independent circuit-switched network architecture; Stage 3".
[4]
ITU-T Recommendation Q.1902.1: "Bearer Independent Call Control CS2 Functional Description"

[5]
ITU-T Recommendation Q.1902.2: "Bearer Independent Call Control CS2 General Functions of Messages and Signals"

[6]
ITU-T Recommendation Q.1902.3: "Bearer Independent Call Control CS2 Formats and Codes"

[7]
ITU-T Recommendation Q.1902.4: "Bearer Independent Call Control CS2 Basic Call Procedures"

[8]
ITU-T Recommendation Q.1902.5: "Exceptions to the Application Transport Mechanism in the Context of Bearer Independent Call Control"

[9]
ITU-T Recommendation Q.1902. 6: “Generic Signalling  Procedures and Support  of the ISDN User Part Supplementary Services with the Bearer Independent Call Control Protocol

[10]
3GPP TS 29.232: " Media Gateway Controller (MGC) - Media Gateway (MGW) interface; Stage 3".
[11]
ITU-T Recommendation H.248.1 (05/2002): "Gateway control protocol". Version 2
[12]
3GPP TS 29.414: "Core Network Nb data transport and transport signalling". IETF
[13]
3GPP TS 29.415: " Core network Nb data transport and transport signalling".
[14]
3GPP TS 25.414: "UTRAN Iu interface data transport and transport signalling".
[15]
3GPP TS 25.415: "UTRAN Iu interface user plane protocols".
[16]
ITU-T Recommendation Q.1912.5: "Interworking between Session Initiation Protocol (SIP) and Bearer Independent Call Control protocol or ISDN User Part".   
[17]
3GPP TS 23.153: "Out of band transcoder control; Stage 2".
[18]
IETF RFC 3267: " Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs".
[19]
ITU-T Recommendation Q.1970: "BICC IP Bearer Control protocol".
[20]
3GPP TS 29.332: " Media Gateway Control Function (MGCF) - IM Media Gateway (IM-MGW); Mn interface".
[21]
3GPP TS 23.228: " IP Multimedia Subsystem (IMS); Stage 2".
Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.
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this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Iu
Interface between the RNS and the core network. It is also considered as a reference point.

Mc
Interface between the server and the media gateway.

Nb
Interface between media gateways.

Nc
The NNI call control interface between (G)MSC servers.


Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].


BCF
Bearer Control Function

BICC
Bearer Independent Call Control
BICN
Bearer Independent Core Network
CS
Circuit Switched

GERAN
GSM/EDGE Radio Access Network

IETF
Internet Engineering Task Force

IP
Internet Protocol
IPBCP
IP Bearer Control Protocol
IWF
Interworking Function
MGW
Media GateWay

MGCF
Media Gateway Control Function
MSC-S
MSC Server

NNI
Network-Network interface
OoBTC
Out of Band Transcoder Control
RTP
Real-Time Transport Protocol
TrFO
Transcoder Free Operation

UTRAN
UMTS Terrestrial Radio Access Network


Editor's Note:
this section to be completed as and when content is added. Clause numbers are subject to change until such time as the document is approved at version 7.0.0

4
Overview

4.1
Background

In 3GPP R4, the coupling between the Bearer and Control plane in the Circuit Switched (CS) core network was broken with the introduction of the Bearer Independent Core Network (BICN).  The BICN allowed for the definition of a separate control plane that could control the bearer plane independent of the transport technology used for the bearer, thus opening the possibility to use ATM or IP transport for voice, as well as TDM.

Specification of this architecture and the associated required functionality and call flows can be found in 3GPP TS 23.205 [2].  Within this architecture, three interfaces were identified;-
· The Nc interface, this being the interface between MSC-S and MSC-S.  This interface is further defined in 3GPP TS 29.205 [3] and is based on BICC as defined in ITU-T recommendations Q.1902 [4] to [9].
· The Mc interface, this being the interface between MSC-S and MGW.  This interface is further defined in 3GPP TS 29.232 [10] and is based on the suite of ITU-T recommendations H.248.1 [11].
· The Nb interface, this being the interface between MGW and MGW.  This interface is further defined in 3GPP TS 29.414 [12] and 3GPP TS 29.415 [13] and is based on the Iu interface defined in 3GPP TS 25.414 [14] and 3GPP TS 25.415 [15].

The architecture is shown below.
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Figure 1: CS core network logical architecture

In section 5.1.2.2 of 3GPP TS 23.205 [2] on the Nc interface, the statement that ‘Any suitable call control protocol may be used over the Nc interface (e.g. BICC)’ can be found.  3GPP TS 29.205 [3] currently only defines the use of BICC on the Nc interface.  However, other possibilities exist.

Within this TR, the possibility to use a different protocol on the interface between MSC-S’s is considered.  The protocol that would act as the basis for the work is SIP-I as defined in ITU-T recommendation Q.1912.5 [16].  The use of SIP-I would be specific to the use of IP in the Bearer plane and so, strictly, the BICN architecture could not be considered to be Bearer Independent if SIP-I was used on the Nc interface.

The use of IP in the bearer plane is a growing trend within the telecoms industry, and the associated trend is for SIP-I to be used as the control plane protocol.  As a result, the mobile industry dependence on BICC increasingly will create ‘islands’ of mobile networks that have to be interconnected via SIP-I controlled transit networks, or connected via those SIP-I based transits to SIP-I based fixed line operator networks.  However, it is not easy for the mobile operator to move away from BICC as it has mobile industry specific extensions associated with it for the support of Out Of Band Transcoder Control (OoBTC) which is key to the success of Transcoder Free Operation (TrFO) as defined in 3GPP TS 23.153 [17].

Three possible solutions exist to resolve this misalignment;-

1. Redefine the call control protocol for BICN as SIP-I, with suitable extensions to SIP-I to support TrFO.

2. Define the interworking of BICC to SIP-I, and define TrFO extensions for SIP-I to traverse a transit network.

3. Maintain the current TDM interconnects between operators.

It should be noted that many transit networks already transport native TDM traffic over IP, and so in option 3, whilst maintaining TDM interconnects might technically seem like an option, there are in fact conversion points between TDM and IP and back again already in place.  Hence moving towards an IP end-to-end interconnect will result in considerably less delay, less transcoding and a reduction in other bearer manipulation.

Option 2 would have the advantage of not requiring existing BICC networks to alter their implementation, whilst also accommodating TrFO through the extensions to the SIP-I profile.  However, there is still a requirement for an Interworking Function (IWF) at the edge of the mobile network, and a considerable amount of standards effort to define that IWF to maintain the OoBTC signalling across the conversion point.  Perhaps more importantly, there is a need to define how OoBTC would operate over SIP-I.  

Since OoBTC functioning would need to be defined for SIP-I for Option 2 to be successful, this would make Option 1 possible as well, where Option 1 would remove the need for an IWF from BICC to SIP-I.  The decision of whether to go with Option 1 or Option 2 is really one for an individual operator to make based on what they have deployed.  However, the net result is that an OoBTC enabled SIP-I would need to be defined, and this in turn amounts to equivalent functionality to that required on Nc.

4.2
Functional Impacts

In order for SIP-I to be used as the control plane protocol for the support of OoBTC enabled mobile to mobile calls, it is required to define the way in which codec negotiation, out of band takes place at call initiation and during the call.   Also, the use of SIP-I on the Nc interface requires SIP-I to support Nc interface functionality.  However, defining the protocol to be used on the Nc interface does offer the opportunity to ignore functions that either are not required with SIP-I that are defined in BICC or that have been found to be redundant.  Equally SIP-I may offer the ability to support additional functions that are not currently defined for BICC based call control models.

One such area is likely to be in the handling of the User Plane Framing Protocol.  Nc interface based on BICC has special functions for maintaining the Iu-UP framing into the Nb interface but, in moving to SIP-I such support for the Iu Framing will not exist.  Hence SIP-I can either be extended, or alternatively the use of Iu Framing on the Nb interface can be reviewed.  This would lead to the likely adoption of RTP transport for the bearer plane (see RFC3267 [18]), which would in turn bring alignment between the Nb interface and the Mb interface.

Similarly, BICC utilizes the IP Bearer Control Protocol (ITU-T recommendation Q.1970 [19]) for transport of media characteristics when the bearer is IP.  IPBCP is initiated at the MGW and transported transparently in the Mc and Nc interfaces.  However, it is really a container for transport of SDP, and so when using SIP-I on Nc, the SDP can be included within the message body itself.  This would make it logical to transport SDP directly within H.248 commands on the Mc interface, making the Mc interface look a lot more like the Mn interface (see 3GPP TS 29.332 [20]).

The impact of supporting SIP-I based call control in the mobile network for control of IP Bearers is thus potentially far reaching.  That said, the result of the adoption of a SIP-I based call control interface is likely to be far greater functional alignment between the R4 BICN/SoftSwitch architecture and the functions of the MGCF and MGW in the IMS architecture (see 3GPP TS 23.228 [21]). 

This TR intends to investigate the functional impact and the required specification work for the support of SIP-I based call control of IP bearers in the Circuit Switched Core Network. 
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