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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document specifies the protocols used between Media Gateways in the Core Network. These protocols are referenced herein for short as the Nb UP. The Nb UP is for a large part identical to the Iu UP (see 3GPP TS 25.415), and specified such as to take into account a decission by the 3GPP TSG-CN to use "the Iu UP" for transmission in the Core Network. Therefor, ample reference to 3GPP TS 25.415 is made, and differences between the two are specified only. 

1
Scope

The present document specifies the bearer transport and bearer control protocols used between MGWs within the Core Network, called the Nb User Plane protocols (Nb UP). It assumes that the implementation of the split of call control and bearer transport and control, is as specified in 3GPP TS 23.205, see Figure 1. 
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Figure 1: CS core network logical architecture

Editor's note: Application of the Nb UP to the PS subsystem is an item FFS and dependent on the progress of the work on the split of the support nodes (SGSN and GGSN). 

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.

This specification may contain references to pre-Release-4 GSM specifications.  These references shall be taken to refer to the Release 4 version where that version exists. Conversion from the pre-Release‑4 number to the Release 4 (onwards) number is given in subclause 6.1 of 3GPP TR 41.001.
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ITU-T I.363.2: "B-ISDN ATM Adaptation layer specification: Type 2 AAL"
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ITU-T I.366.1: "Segmentation and Reassembly Service Specific Convergence Sublayer for the AAL type 2"

[]
ITU-T I.366.2: "AAL type 2 service specific convergence sublayer for trunking"

[]
ITU-T Q.1901.1 "Bearer independent call control protocol (Capability set 1)"
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ITU-T TRQ.3010: "Operation of the bearer independent call control (BICC) protocol with AAL type 2 signalling protocol (CS1)"

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 [following] terms and definitions [given in ... and the following] apply.

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

AAL
ATM Adaptation Layer

AAL2
AAL Type 2

AMR
Adaptive Multi-Rate codec

ATM
Asynchronous Transfer Mode

FFS
For Further Study

CN
Core Network

DTMF
Dual Tone Multiple Frequency

FFS
For Further Study

IPTI
Inter PDU Transmission Interval

Iu UP
Iu interface User Plane

MGW
Media GateWay

N-ISUP

PDU
Protocol Data Unit

RTP
Real-time Transmission Protocol

SDU
Service Data Unit

SRNC

SSCS
Service Specific Convergence Sublayer

TBD
To Be Discussed

TrFO
TranscoderFree Operation

UP
User Plane

4
General

4.1
General aspects

The Nb UP is located in the user plane of the CN over the Nb interface. It is used to convey data between MGWs, in particular, to relay data transmitted over the Iu UP protocol through the CN. 

The Nb UP protocol shall be initiated at one MGW and acknowledged by an adjoining MGW.

The Nb UP is very similar to the Iu UP, 3GPP TS 25.415, and its definition is based there upon. 

Editor's note: Include Figure showing the Iu UP and the Nb UP on the same layer.

4.2 Operational and Functional Aspects

Two modes of operation of the Nb UP are defined; 

Transparent mode, and 

Support mode for predefined SDU size.

The two modes follow the definition of the corresponding Iu UP modes of operation. 

Editor's note: The need for the transparent mode of operation is FFS. 

5
Transparent mode, version 1

Editor's note: TBD: Should version numbering follow that of the Iu UP?

In transparent mode, the Nb UP control procedures are essentially void. Transmission and bearer control are dependant on the underlying layer. For instance, in an ATM network, the transmission could be based on AAL2 (see ITU-T Q.363.2), possibly using a SSCS (ITU-T I.366.1 or ITU-T I.366.2) and using AAL2 signalling (ITU-T Q.2630) for bearer control.

6
Support mode for predefined SDU sizes, version 1

6.4.4.1
Frame quality classification

FQC received from a previous UP instance (Iu UP or Nb UP instance) is relayed to the following instance (Iu UP or Nb UP instance). FFS

6.5.1
Transfer of User Data procedure

As specified for Iu UP

6.5.2
Initialisation procedure

The initialisation procedure is controlled by the MGW issuing the Establish Request, see 3G TS 23.205. The behaviour of that MGW is a specified for the SRNC in 3G TS 25.415.

6.5.3
Rate Control

In case of a user plane transmission path from RNC to RNC, then each RNC controls the rates by "Distributed Rate Decision". When the User plane is terminated in the network then the CN is simply slave to the rate control.

Editor's note: Find a better formulation.

6.5.4
Time Alignment

FFS.

6.6 Elements for Nb UP communication in Support mode

As specified for the Iu UP. 

6.7
Handling of unknown, unforseen and erroneous protocol data

FFS

7
Communication Primitives for the Iu UP protocol layer

7.1
Modelling Principle

Same as for Iu UP.

7.2 Primitives towards the upper layers at the ???-SAP

Same as for Iu UP with some renaming. 

7.3
Primitives towards the lower layers

7.3.1
General

7.3.2
ATM/AAL2 based Transport Layer

FFS. 

7.3.3
GTP-U based Transport Layer.

Not applicable as long as the functional split is not specified for the SGSN and GGSN.

7.3.4 RTP/UDP/IP based Transport Layer

FFS 

Editor's note: See tdocs N3-000562 and N3-000566

Annex A (informative):
Usage of the Nb UP for different services

A.1
General

The purpose of this section is to show how the Nb UP is used for various services. It shows recommended SDU sizes, PDU types, IPTIs, for each service. The information contained in this annex is contained in other specs refencing the present spesification. For instance, the 26-series specifications specify the transmission of speech services over the Nb interface using the Nb UP. 

Editor's note: TS 26.102 provides an example of how Iu UP applies to AMR. New cases to consider are 64 kbit/s digital data (N x 64 kbit/s), PCM encoded audio (speech and modem 3.1 kHz), and inband DTMF. 

Annex <X> (informative):
Change history

It is usual to include an annex (usually the final annex of the document) for specifications under TSG change control which details the change history of the specification using a table as follows:

	Change history
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ETOKHL comments:

1. Make one figure for RNC to MGW to MGW to RNC

2. Make one figure for RNC to MGW to MGW to fixed network

3. Make a figure showing protocol stacks/layers used for the different alternatives
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