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Foreword

This Technical Specification (TS) 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.

1
Scope

The present document defines the Radio Network Layer user plane protocol being used over the Iu interface.

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 TS 25.401: "UTRAN Overall Description".

[2]
3GPP TS 25.410: "UTRAN Iu interface: General Aspects and Principles".

[3]
3GPP TS 25.413: "UTRAN Iu interface RANAP Signalling".

[4]
3GPP TS 25.414: "UTRAN Iu Interface Data Transport and Transport Signalling".

[5]
3GPP TS 23.110: "UMTS Access Stratum Services and Functions".

[6]
3GPP TS 23.121: "Architectural requirements for Release 1999".

[7]
ITU-T Recommendation I.363.2 (11/2000): "B-ISDN ATM Adaptation Layer specification: Type 2 AAL".

[8]
ITU-T Recommendation I.366.1 (6/98): "Segmentation and reassembly service specific convergence sublayer for the AAL type 2".

[9]
3GPP TR 25.990: "Vocabulary".

[10]
3GPP TS 25.321: "Medium Access Control (MAC) protocol specification".

[11]
3GPP TS 25.322: "Radio Link Control (RLC) protocol specification".

[12]
3GPP TS 26.102: "Mandatory speech codec; AMR speech codec; Interface to Iu and Uu".

[13]
3GPP TS 23.153: "Out of Band Transcoder Control; Stage 2".
[14]
IETF RFC 1889: "RTP: A Transport Protocol for Real Time Applications"

[15]
IETF RFC 1890: "RTP Profile for Audio and Video Conferences with Minimal Control"

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Iu Timing Interval (ITI): Iu Timing Interval is the minimum time interval between sent Iu UP PDUs for a specific RAB. The ITI can be calculated for conversational and streaming traffic classes by the following formula:
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Inter PDU Transmission Interval (IPTI): inter PDU Transmission Interval is the actual interval at which Iu UP PDUs can be sent at a certain time for a specific RAB subflow combination. The IPTI of a RAB subflow combination is calculated based on the RAB subflow combination size and the RAB subflow combination bitrate by dividing the RAB subflow combination size with the RAB subflow combination bitrate.

[image: image3.wmf]binations

subflowcom

of

number

n

n

g

Bitrate

RFC

size

RFC

IPTI

g

g

g

=

=

=

,

,

,

1

,

_

_

K


NOTE:
If RFC_Bitrate is not defined then IPTI=ITI. If RFC_size is not defined then RFC_size=MaxSDUsize.

Non Access Stratum (NAS) Data Streams: non Access Stratum Data Streams is a generic term to identify these data streams exchanged at the Dedicated Service Access Points between the Non Access Stratum and the Access Stratum.

RAB sub-flows: RAB as defined in [9] is realised by UTRAN through one to several sub-flows. These sub-flows correspond to the NAS service data streams that have QoS characteristics that differ in a predefined manner within a RAB e.g. different reliability classes.

RAB sub-flows characteristics:

1)
the sub-flows of a RAB are established and released together at the RAB establishment and release, respectively;

2)
the sub-flows of a RAB are submitted and delivered together at the RAB SAP;

3)
the sub-flows of a RAB are carried over the same Iu transmission connection;

4)
the sub-flows of a RAB are organised in a predefined manner at the RAB SAP and over the Iu interface. The organisation is imposed by the NAS as part of its co-ordination responsibility.

RAB sub-flows numbering (applies to support mode for predefined SDU size only):

1)
RAB sub-flows are numbered from 1 to N (N is the number of sub-flows);

2)
RAB sub-flow number 1 corresponds to the highest reliability class and the RAB sub-flow number N corresponds to the lowest reliability class;

3)
RAB sub-flows order inside the Iu frame is predefined so that RAB sub-flow number one comes first and the RAB sub-flow number N comes last.

RAB sub-Flow Combination (RFC): RAB sub-flow combination is defined as an authorised combination of the RAB sub-flows variable attributes (e.g. SDU sizes) of currently valid RAB sub-flows that can be submitted simultaneously to the Iu UP for transmission over Iu interface. Each combination is given by the CN and cannot be altered by the SRNC.

RAB sub-Flow Combination Indicator (RFCI): this indicator uniquely identifies a RAB sub-flow combination for the duration of the Iu UP peer protocol instances i.e. it is valid until the termination of the call or until a new initialisation is performed. Usage of RFCI applies only to Iu UP protocol operated in support mode for predefined SDU size.

Principles related to RFCI allocation and Initialisation procedure:

1)
RFCI value is present in every Iu user frame;

2)
in the Initialisation procedure in Iu UP, the size of every RAB sub-flow SDU for each RFCI is signalled.

Syntactical error: field is defined to be syntactically incorrect in a frame if it contains at least one value defined as "reserved", or if its value part violates syntactic rules given in the specification of the value part. However it is not a syntactical error that a value specified as "spare" is being used.

Semantical error: A frame is defined to have semantically incorrect contents if it contains information which, possibly dependant on the state of the receiver, is in contradiction to the resources of the receiver and/or to the procedural part.

3.2
Abbreviations

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

AMR
Adaptive Multi-Rate codec

AS
Access Stratum

BER
Bit Error Rate

CN
Core Network

DS
Data Service

DTX
Discontinuous Transmission

DU
Data Unit

GF
Galois Field
IPTI
Inter PDU Transmission Interval

ITI
Iu Timing Interval

NAS
Non Access Stratum

PCE
Procedure Control Extension

PDU
Protocol Data Unit

PME
Procedure Control Bitmap Extension

QoS
Quality of Service

RAB
Radio Access Bearer

RANAP
Radio Access Network Application Part

RFC
RAB sub Flow Combination

RFCI
RFC Indicator

RNL
Radio Network Layer
RTP
Real-time Transport Protocol

SAP
Service Access Point

SDU
Service Data Unit

SID
Silence Insertion Descriptor

SMpSDU
Support Mode for predefined SDU size

SRNC
Serving RNC

SRNS
Serving RNS

SSSAR
Service Specific Segmentation and Reassembly

TFCI
Transport Format Combination Indicator

TFI
Transport Format Identification

TFO
Tandem Free Operation

TNL
Transport Network Layer

TrFO
Transcoder Free Operation

TrM
Transparent Mode

UP
User Plane

UUI
User to User Information

7.3
Primitives towards the transport layers at TNL SAP

7.3.1
General

Access to the Transport network Layer is performed through a generic SAP: TNL-SAP.

When the Transport Network upper layer consists of AAL2, the TNL SAP maps onto the AAL-SAP through which communication is performed using specific AAL primitives.

When the Transport Network upper layer consists of GTP-U, the TNL SAP maps onto the GTP-U SAP through which communication is performed using generic primitives.

The choice of communication, specific or generic, through the TNL SAP is fixed by the Radio Network Layer control plane logic. This choice is based on the requirements placed by e.g. the RAB characteristics, the CN domain requesting the RAB establishment or other operator's choice.

7.3.2
ATM/AAL2 based Transport layer

7.3.2.1
General

When the Iu UP protocol layer uses the services of an ATM/AAL2 transport, it uses an established AAL2 connection for transferring frames between the peer TNL-SAPs at both ends of the Iu User plane access points. The Transport Network Control Plane over Iu handles the signalling to establish and release the AAL2 call connections.

7.3.2.2
AAL2 Service Primitives used by the Iu UP protocol

AAL2 services and primitives used at the Service Access Point from the AAL2 layer are shown in table 3.

Table 3: AAL2 primitives and parameters

	Primitive
	Type
	Parameters
	Comments

	SSSAR-UNITDATA
	Request
	SSSAR-INFO
	

	
	
	SSSAR-UUI
	Not used (note)

	SSSAR-UNITDATA
	Indication
	SSSAR-INFO
	

	
	
	SSSAR-UUI
	Not used (note)

	NOTE:
The setting of this field is set to not used i.e. decimal value 26 according to [8].


The primitives of table 3 are the standard primitives of [8]. These primitives are intended to be used in the Iu UP.

7.3.3
GTP-U based Transport Layer

7.3.3.1
General

When the Iu UP protocol layer uses the services of a GTP-U transport, it uses an established GTP-U tunnel for transferring frames between the GTP-U tunnel endpoints at both ends of the Iu User plane access points. The RANAP Control Plane signalling over Iu handles the signalling to establish and release the GTP-U tunnels.

7.3.3.2
Generic Service Primitives used by the Iu UP protocol

Generic primitives are used at the GTP-U SAP. They are shown in table 4.

Table 4: Generic primitives and parameters to and from GTP-U layer

	Primitive
	Type
	Parameters
	Comments

	Iu-UP-UNITDATA
	Request
	Iu-UP-payload
	

	Iu-UP-UNITDATA
	Indication
	Iu-UP-payload
	


7.3.4
RTP based Transport Layer

7.3.4.1
General

When the Iu UP protocol layer uses the services of a RTP/UDP/IP transport, it uses an established RTP session for transferring frames between the two RTP endpoints at both ends of the Iu User plane access points as defined in [14]. A single Iu-UP PDU shall be transported as RTP payload. A dynamic Payload Type [15] shall be used (see [4]).
7.3.4.2
Generic Service Primitives used by the Iu UP protocol

Generic primitives are used at the RTP SAP. They are shown in table 5.

Table 5: Generic primitives and parameters to and from RTP layer

	Primitive
	Type
	Parameters
	Comments

	Iu-UP-UNITDATA
	Request
	Iu-UP-payload
	

	Iu-UP-UNITDATA
	Indication
	Iu-UP-payload
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