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1 Introduction

The proposed R’00 reference architecture from the Abiko meeting in Japan, contained in Tdoc S2-99F39 (revised S299D21) ([2]), identifies a number of important reference points.  This contribution further clarifies the reference points for Nc, Nb and Mc, and proposes that they be retained in the R´00 reference architecture.  Guidance for the work required within 3GPP to realise these interfaces is provided for informational purposes.  It is also proposed that these reference points are forwarded to the protocol groups in order to initiate the detailed protocol work.

2 References

[1] EN 300 646-1 V4.2.2 (1999-05) 
(GSM 09.12 version 4.2.2 )
Integrated Services Digital Network (ISDN);
Signalling System No.7;
Digital cellular telecommunications systems (Phase 2);
Application of ISDN User Part (ISUP) version 2 for the ISDN-Public Land Mobile Network (PLMN) signalling interface.
[2] Contribution TSGS2#10 S2-99F39 
Proposal for Release 2000 Reference Architecture
Abiko, Japan 29 November – 3 December 1999.

[3] TR 23.821 V.0.0.0 (1999-10)
3rd Generation Partnership Project;
Technical Specification Group Services and System Aspects;
Architecture Principles for Release 2000.

[4] Technical Specification Group Radio Access Network;
UTRAN Iu Interface: General Aspects and Principles
(3G TS 25.410 version 3.1.0 Release 1999)

3 Discussion

The interfaces Nc, Nb and Mc are shown in proposed R’00 reference architecture ([2]).  This architecture is reproduced below in Figure 1 for convenience.  


[image: image1.wmf]Gf

Gi

Iu-ps'

Iu

Gi

Mr

Gi

Ms

Gi

R

Uu

MGW

Gn

Gc

Gp

Signalling and Data Transfer

Interface

Signalling

Interface

TE

MT

UTRAN

Gr

Other PLMN

SGSN

GGSN

GGSN

EIR

SGSN

Gn

MGCF

R-SGW *)

MRF

Multimedia

IP Networks

PSTN/

Legacy/External

Applications &

Services  *)

Mm

Mw

Legacy

mobile

signaling

Network

Mc

Cx

R

Um

TE

MT

ERAN

Alternative

Acces

s

Network

Mh

CSCF

CSCF

Mg

T-SGW *)

T-SGW *)

HSS *)

HSS *)

Applications

& Services *)

MSC server

GMSC server

Iu

1

 =

Iucs (RTP,

AAL2)

Iu

2

 =

Iu

(RANAP)

 *)

those elements are duplicated for

figure

layout purpose only, they belong to the

same

logical element in the reference model

Mc

Mc

D

C

SCP

CAP

MGW

Nb

Nc

Iu

1

Iu

2

R-SGW *)

Mh

CAP

CAP


Figure 1 Reference Architecture for Release 2000

It is envisaged that the R´00 architecture will be required to allow for many transport technologies; STM, AAL2/ATM and IP are examples.  Nc, Nb and Mc interfaces are discussed below in this context.  The full scope of the R´00 architecture is discussed in an accompanying contribution (S2-000126).

3.1 Mc reference point (MGCF – MGW)

The MC reference point describes the interface between the MGCF and MGW; between the MSC server and MGW; and between the GMSC server and media gateway.  This interface will be fully compliant with the H.248/Megacop standard.

H.248 / Megacop was designed to be applied to a wide range of applications, from large trunking gateway applications, to small IP phone applications.  As such, it includes a number of options and is very flexible.  Each application which will utilise H.248 is required describe how it will apply H.248/Megacop to its system, by selecting the options which are valid and selecting/developing the appropriate set of “packages”.

The nature of the Mc reference point between the MGCF and MGW will be dependant upon the call control (e.g. H.323; SIP; …) used.  As it not expected that 3GPP systems will place additional requirements on this interface, the packages developed in the relevant forum (i.e. ITU-T SG-16 for H.323; IETF for SIP;) should be sufficient.  This contribution proposed that 3GPP evaluate the available options for coding, signalling transport, and valid packages and specify which are valid for 3GPP systems on this interface.

The requirements on the Mc reference point between the GMSC server and the MGW are already covered by other industry forums such as IETF, ITU-T SG-16 and ITU-T SG-11 for trunking gateway applications, as such it is expected no additional packages are required to be defined for 3GPP. This contribution proposes that 3GPP will be required to evaluate the available options for coding, signalling transport, and packages and specify which are valid for 3GPP systems.

In the realisation of the Mc reference point between the MSC server and MGW, additional requirements are placed upon 3GPP systems in order to support :

· Circuit Switched Data

· Iu userplane termination as described as the Iu CS in 25.410 V 3.1.0 [4] for R´99 and R´00.

This contribution proposes that 3GPP specifies a package for H.248/Megacop which will support circuit switched data and the termination of the Iu userplane, and evaluate the available options for coding, signalling transport and valid packages and specify which are valid for 3GPP systems.

It is proposed that to progress the identified work, the Mc reference point is included in technical report “Architecture principles for Release 2000” ([3]), indicating H.248 as a valid option, and forwarded to the protocol groups.

3.2 Collapsed Nc and Nb Reference Points

The Nc and Nb reference point can be collapsed to the traditional NNI call control interfaced used R’99, and earlier, mobile systems where protocols like ISUP, TUP, etc are used.  This is still valid for the R’00 architecture, however further activity is not required within 3GPP to achieve this, and is already covered by specifications such as “ISDN-Public Land Mobile Network (PLMN) signalling interface” ([1]).

3.3 Nc Reference Point (MSC server – GMSC server)

A protocol suitable for the Nc interface is being developed in ITU-T SG-11 for the support of ATM and IP bearers.  Capability Set 1 of the protocol, Bearer Independent Call Control, has been completed (determined as Q.1901).  Capability Set 2, which will include support for IP bearers and the separation of the MSC/GMSC server and the media gateway
, is expected to be determined at the end of 2000.

This contribution suggests that a document similar to “ISDN-Public Land Mobile Network (PLMN) signalling interface” ([1]) may be required from 3GPP, to describe the use of BICC for ATM and IP bearers for the R´00 architecture. 

Specification of the BICC protocol itself is not required within 3GPP.

It is proposed that to progress the identified work, the Nc reference point is included in technical report “Architecture principles for Release 2000” ([3]), and identify the BICC protocol as an appropriate option, and forwarded to the protocol groups.

3.4 Nb Reference Point (MGW – MGW)

The protocols suitable for the Nb reference point are being developed in other industry forums, and is dependant upon the bearer technology employed.

In the case of AAL2 transport, the AAL2 userplane protocols as defined in I.363.2 (AAL2), Q.2630.1, and associated recommendations defined in ITU-T, are appropriate.

In the case of IP transport, the RFCs for the Userplane transport (RTP), and the recommendations associated with BICC for the establishment of IP bearers are appropriate.

This contribution proposes that specification covering the application of the Nc interface also describes the application of the Nb reference point for IP and ATM/AAL2 transport.

It is proposed that to progress the identified work, the Nb reference point is included in technical report “Architecture principles for Release 2000” ([3]) and forwarded to the protocol groups.

4 Conclusion

This contribution discusses the reference points Nc, Nb and Mc and proposes that the following work is included within the scope of 3GPP to realise these reference points:

· Evaluation and specification of the coding option, signalling transport options and valid packages for the Mc interface

· Development of a H.248 package to support circuit switched data and the Iu interface.

· Specification of at the application of the Q.BICC as a protocol for the Nc reference point, and ATM/AAL2 and IP (together with the appropriate bearer control protocol) as the protocols for the Nb reference point.

· The Mc, Nc and Nb interfaces are included in the technical report “Architecture principles for Release 2000” ([3]) and forwarded to the protocol groups in order to progress the work.  A draft liaison statement is attached which for this purpose.

Appendix I draft LS on Nc Nb and Mc
reference points in Release 00 architecture

TSG-SA Working Group 2 meeting #11
TSGS2#11 S2-00xxx

Puerto Vallarta, Mexico, 24-28 Jan 2000


Title: 

LS on Nc Nb and Mc reference points in Release ´00 architecture.

To:

3GPP CN –R00 Ad Hoc

Source: 

3GPP SA WG2

SA2 has been working on the R’00 reference architecture, and would like to inform the CN R00 Ad Hoc of the progress on three of the interfaces in the architecture.  The latest proposed R´00 reference architecture is reproduced below in Figure 2 below, with  the reference points further discussed in this document (Mc, Nc and Nb) highlighted.


[image: image2.wmf]Gf

Gi

Iu-ps'

Iu

Gi

Mr

Gi

Ms

Gi

R

Uu

MGW

Gn

Gc

Gp

Signalling and Data Transfer

Interface

Signalling

Interface

TE

MT

UTRAN

Gr

Other PLMN

SGSN

GGSN

GGSN

EIR

SGSN

Gn

MGCF

R-SGW *)

MRF

Multimedia

IP Networks

PSTN/

Legacy/External

Applications &

Services  *)

Mm

Mw

Legacy

mobile

signaling

Network

Mc

Cx

R

Um

TE

MT

ERAN

Alternative

Acces

s

Network

Mh

CSCF

CSCF

Mg

T-SGW *)

T-SGW *)

HSS *)

HSS *)

Applications

& Services *)

MSC server

GMSC server

Iu

1

 =

Iucs (RTP,

AAL2)

Iu

2

 =

Iu

(RANAP)

 *)

those elements are duplicated for

figure

layout purpose only, they belong to the

same

logical element in the reference model

Mc

Mc

D

C

SCP

CAP

MGW

Nb

Nc

Iu

1

Iu

2

R-SGW *)

Mh

CAP

CAP


Figure 2 Proposal for R'00 reference archecture

Mc Reference Point (MGCF – MGW)

The Mc reference point is defined as :

“The Mc reference point describes the interfaces between the MGCF and MGW, between the MSC Server and MGW, and between the GMSC Server and MGW.  It has the following properties:

· full compliance with the H.248 standard, baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.

· flexible connection handling which allows support of different call models and different media processing purposes not restricted to H.323 usage.  

· open architecture where extensions/Packages definition work on the interface may be carried out.

· dynamic sharing of MGW physical node resources.  A physical MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated Terminations.  

· dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage resources according to the H.248 protocols.”
H.248 / Megacop was designed to be applied to a wide range of applications, from large trunking gateway applications, to small IP phone applications.  As such, it includes a number of options and is very flexible.  Each application which will utilise H.248 is required describe how it will apply H.248/Megacop to its system, by selecting the options which are valid and selecting/developing the appropriate set of “packages”.

The nature of the Mc reference point between the MGCF and MGW will be dependant upon the call control (e.g. H.323; SIP; …) used.  As it not expected that 3GPP systems will place additional requirements on this interface, the packages developed in the relevant forum (i.e. ITU-T SG-16 for H.323; IETF for SIP;) should be sufficient.  It is proposed that 3GPP evaluate the available options for coding, signalling transport, and valid packages and specify which are valid for 3GPP systems on this interface.

The requirements on the Mc reference point between the GMSC server and the MGW are already covered by other industry forums such as IETF, ITU-T SG-16 and ITU-T SG-11 for trunking gateway applications, as such it is expected no additional packages are required to be defined for 3GPP. It is proposed that 3GPP will evaluate the available options for coding, signalling transport, and packages and specify which are valid for 3GPP systems.

In the realisation of the Mc reference point between the MSC server and MGW, additional requirements are placed upon 3GPP systems in order to support :

· Circuit Switched Data

· Iu userplane termination as described as the Iu CS in 25.410 V 3.1.0 [4] for R´99 and R´00.

It is expected that 3GPP specifies a package for H.248/Megacop which will support circuit switched data and the termination of the Iu userplane, and evaluate the available options for coding, signalling transport and valid packages and specify which are valid for 3GPP systems.

Nc Reference Point (MSC Server – GMSC Server)

The Nc reference point is defined as

“Over the Nc reference point the Network-Network based call control is performed.  Examples of this are ISUP or an evolvement of ISUP for bearer independent call control (BICC). In the R’00 architecture different options for signalling transport on Nc shall be possible including IP.”

A protocol suitable for the Nc interface is being developed in ITU-T SG-11 for the support of ATM and IP bearers.  Capability Set 1 of the protocol, Bearer Independent Call Control, has been completed (determined as Q.1901).  Capability Set 2, which will include support for IP bearers and the separation of the MSC/GMSC server and the media gateway, is expected to be determined at the end of 2000.

Specification of the BICC protocol itself is not required within 3GPP.

It is expected that a document similar to “ISDN-Public Land Mobile Network (PLMN) signalling interface” (GSM 09.12) may be required from 3GPP to describe the use of BICC for ATM and IP bearers for the R´00 architecture.

Nb Reference Point (MGW – MGW)

The Nb reference point is defined as:

“Over the Nb reference point  the bearer control and transport are performed.  The transport may be RTP/UDP/IP or AAL2 for transport of user dataIn the R’00 architecture different options for user data transport and bearer control shall be possible on Nb, for example: AAL2/Q.AAL2, STM/none, RTP/H.245.”

The protocols suitable for the Nb reference point are being developed in other industry forums, and is dependant upon the bearer technology employed.

In the case of AAL2 transport, the AAL2 userplane protocols as defined in I.363.2 (AAL2), Q.2630.1, and associated recommendations defined in ITU-T, are appropriate.

In the case of IP transport, the RFCs for the Userplane transport (RTP), and the recommendations associated with BICC for the establishment of IP bearers are appropriate.

It is expected that a specification covering the application of the Nc interface also describes the application of the Nb reference point for IP and ATM/AAL2 transport.

Conclusion
Based on the information presented in this liaison statement, SA2 requests that R´00 Ad Hoc initiates the indicated specification work required to realise these interfaces.

� In BICC, the server is referred to as the call serving function (CSF) and the media gateway is referred to as the Bearer control function (BCF)
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