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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 specifies the APSAR protocol.

The APSAR protocol layer shall be used for segmentation and re-assembly of all higher layer PDU’s. All other primitives, e.g. for signalling bearer establishment and release, shall be transparently passed between the higher and lower protocol layer.

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.

[1]
3G TS 25.401: "UTRAN Overall Description".

[2]
3G TR 25.990: "Vocabulary for the UTRAN".

3
Abbreviations

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

APSAR
Application Part Segmentation And Re-assembly

PDU
Protocol Data Unit

SAP
Service Access Point

SDU
Service Data Unit

SOM
Start Of Message

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Terrestrial Radio Access Network

4
General

Figure 4.1 gives an overview model of the APSAR protocol layer.  

[image: image2.wmf]Transmission

buffer

Segmentation

APSAR-SAP

Lower layer-SAP

Receiver

 buffer

Reassembly

APSAR-SAP

UTRAN Interface

Lower layer-SAP


Figure 4.1: Model of APSAR entities

The model presented in this section is not for implementation purposes.

5 Functions

The following functions are supported by APSAR:

-
Segmentation and re-assembly

-
Transfer of user data

6
Services provided to upper layers

The following services are provided by APSAR to higher layers:

· Reliable in-sequence Data Transfer

This APSAR protocol layer specification does not limit the APSAR SDU length. 

7
Services expected from lower layers

The following services are expected from the lower layers:

· Reliable in-sequence Data Transfer

8
Elements for peer-to-peer communication

8.1
Protocol data units

The APSAR PDU is used to convey APSAR SDU segments.

8.2
Formats and parameters

8.2.1
Formats

This subclause specifies the format of the APSAR PDU. The parameters are explained in subclause 8.2.2.

8.2.1.1
General

The APSAR PDU is a bit string, with a length of a multiple of 8 bits. In the drawings in clause 8.2, bit strings are represented by tables in which the first transmitted bit is the leftmost bit on the first line of the table. The last transmitted bit is the rightmost bit on the last line of the table. More generally the bit string is to be read from left to right and then in the reading order of the lines.

8.2.1.2
APSAR PDU

The APSAR PDU transfers user data. The length of the data part shall be an integer number of octets.
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Figure 8.1: APSAR PDU
8.2.2
Parameters

If not otherwise mentioned in the definition of each field then the bits in the parameters shall be interpreted as follows: the left-most bit in the bitstring is the first and most significant and the right most bit is the last and least significant bit.

Unless otherwise mentioned, integers are encoded in standard binary encoding for unsigned integers. In all cases, including when a value extends over more than one octet as shown in the tables, the bits appear ordered from MSB to LSB when read in the PDU.

8.2.2.1
Segment Type (ST)

Length: 2 bits

The ST field indicates if the contained data is the first, intermediate or last segment of a segmented APSAR SDU (higher layer message), or a complete APSAR SDU (single segment).

Bits
Description

00
Intermediate Segment

01
Last Segment

10
First Segment

11
Single Segment

8.2.2.2
Spare

Bits in spare fields shall be set to 0 and ignored by the receiver. 

8.3
Protocol states

8.3.1  
Protocol state models

Figures 8.2 and 8.3 illustrate the state models for the APSAR transmitter and receiver entities respectively. 
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Figure 8.2: Transmitter state model
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Figure 8.3: Receiver state model

For each state transition, one or more APSAR PDUs that cause the concerning transition are shown. For each APSAR PDU, the state models list the Segment Type. APSAR PDUs indicated in italics are considered to be error cases.

8.3.2
Transmit Ready State

In the Transmit Ready State, single- and first-segment APSAR PDU’s can be transmitted to the peer APSAR entity. Any transmitted APSAR PDU is handled as described in chapter 9.

8.3.3
Transmitting State

In the Transmitting State, intermediate- and last-segments APSAR PDU’s can be transmitted to the peer APSAR entity. Any transmitted APSAR PDU is handled as described in chapter 9.

8.3.4
Receive Ready State

In the Receive Ready state, segmented data can be received from the peer APSAR entity. Any received APSAR PDU is processed as described in chapter 9.  

8.3.5 
Receiving State

In the Receiving Ready state, the receiver has received an first-segment APSAR PDU, but has not received the corresponding last-segment APSAR PDU yet. Any received APSAR PDU is processed as described in chapter 9.  

8.4
State variables

No state variables are used in the specification of the peer-to-peer protocol. 

9
Elementary procedures

9.1
Data transfer procedure

9.1.1
Purpose

The data transfer procedure is used for transferring data between two APSAR peer entities. Figure 9.1 below illustrates the elementary procedure for data transfer. 
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Figure 9.1: Data transfer procedure

9.1.2
Initiation

In the Transmit Ready State, the sender initiates this procedure when receiving a request to transport a higher layer PDU (APSAR SDU).

APSAR may segment the received SDU in multiple segments. Each segment will be transported in a separate APSAR PDU. 

If the new APSAR SDU is transmitted to the APSAR peer without segmentation, one single-segment APSAR PDU (APSAR PDU with Segment Type set to “single segment”) shall be transmitted.

If the new APSAR SDU is transmitted to the APSAR peer with segmentation, the first segment shall be transmitted in a first-segment APSAR PDU and the last segment in a last-segment APSAR PDU. Any intermediate segment shall be transmitted in an intermediate-segment APSAR PDU. 

9.1.3
Reception of APSAR PDU

9.1.3.1.  Reception of APSAR PDU in Receive Ready State

When receiving a single-segment APSAR PDU, the contained APSAR SDU shall be passed to the higher layers.

When receiving a first-segment APSAR PDU, the receiver shall go to the Receiving State.

Any data received in an intermediate- or last-segment APSAR PDU shall be discarded.

9.1.3.2.  Reception of APSAR PDU in Receiving State

When an intermediate-segment APSAR PDU is received, the receiver shall remain in the Receiving State.

When a last-segment APSAR PDU is received, the receiver shall reassemble the APSAR SDU, pass it up to the higher layers and goto the Receive Ready state. The reassembled APSAR SDU consists of the data contained in the latest received first segment APSAR PDU, any received intermediate-segment APSAR PDU and the received last-segment APSAR PDU. 

When a first-segment APSAR PDU is received, the receiver shall discard all previously received segments upto and including the previously received first-segment and stay in the Receiving State.

When a single-segment APSAR PDU is received, the receiver shall discard all previously received segments up to and including the latest received first-segment, pass the APSAR SDU contained in the single-segment APSAR PDU to the higher layers and goto the Receive Ready state.

10 
Lower layer service interruption

In case of an interruption in the reliable in-sequence data transfer service provided by the lower layers:

· If in the Transmitting State , the transmitter shall discontinue the ongoing transmission of a segmented higher layer PDU, discard all further segments for this higher layer PDU, and go to the Transmit Ready State.
· If in the Receiving State, the receiver shall discard all previously received segments upto and including the latest received first-segment and move to Receive Ready State.

When the lower layer service is re-enabled, transmission shall resume from a next higher layer PDU.
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