1

TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3)       
TSGR2#8(99)xxx
Sophia Antipolis, 29. November – 3. December 1999
Agenda Item:
5
Source: 
Bosch
Title: 
Proposed changes to 25.323 (PDCP)
Document for:
discussion

1. Introduction

At the last meeting in Cheju, Korea, there was an agreement between Nokia, Ericsson, Bosch and Fijutsu about adding the chapters 5.3 PDCP-SDU buffering, 5.4 Data Transfer, 5.5 SRNS Relocation and about some changes in chapter 7.1 Service primitives offered by PDCP. These changes were distributed in Tdoc R2-99g30 at the last meeting and are incorporated into this proposal.

Besides Nokia distributed a contribution which proposed to add the protocol control information compression algorithm specified in RFC 2507 for compressing IP/TCP and IP/UDP headers in 5.1 Protocol Control Information Compression. We also integrated this proposal with some changes.
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Foreword

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

The contents of this TS are subject to continuing work within 3GPP TSG-RAN and may change following formal TSG RAN approval.

2. 
Scope

The present document provides the description of the Packet Data Convergence Protocol (PDCP).

PDCP provides its services  to the NAS at the UE or the relay at the Radio Network Controler (RNC).

PDCP uses the services provided by the Radio Link Control (RLC) sublayer.

The main functions of PDCP are:

· Compression of redundant Network PDU control information (header compression) with different kinds of header compression methods.

· Transfer of packet data protocol user data using services provided by RLC protocol.

The following function is not part of release ´99 but will be included in Release 2000:

· Multiplexing of different RBs onto the same RLC-entity. 

3. 
References
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[7] 
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4. 
Definitions and Abbreviations 

AS




Access Stratum

C-SAP



Control Service Access Point

kbps



kilo-bits per second

L1




Layer 1 (physical layer)

L2




Layer 2 (data link layer)

L3




Layer 3 (network layer)

MAC



Medium Access Control

NAS



Non Access Stratum

PDCP



Packet Data Convergence Protocol

RB



Radio Bearer

RLC



Radio Link Control 

RRC



Radio Resource Control

UE




User Equipment

UMTS



Universal Mobile Telecommunications System

UTRA



UMTS Terrestrial Radio Access

UTRAN


UMTS Terrestrial Radio Access Network

5. 
General 

5.1. Objective

The present document describes the functionality of the UTRAN PDCP. The overall UTRAN logical architecture is defined in 3GPP TS 25.301 [3]. 

Network layer protocols are intended to be capable of operating over services derived from a wide variety of subnetworks and data links. UMTS supports several network layer protocols providing protocol transparency for the users of the service. At that point of view supported protocols are IPv4 and IPv6. Introduction of new network layer protocols to be transferred over UTRAN shall be possible without any changes to UTRAN protocols. Therefore, all functions related to transfer of packets from higher layers (PDCP‑SDUs) shall be carried out in a transparent way by the UTRAN network entities. This is one of the requirements for UTRAN PDCP.

Another requirement for the PDCP is to provide functions that help to improve channel efficiency. This requirement is fulfilled by means of retaining the possibility to implement different kinds of optimization methods. The currently known methods are header compression algorithms.

Multiplexing of RBs onto the same RLC entity will be included in release 2000 but is not avaible in release `99. Therefor, in release `99 every RB, is connected to one PDCP entity and one PDCP entity is connected to one RLC entity. The PDCP entities are located in the PDCP sublayer.

Every PDCP entity uses zero or one or several compression entities with contains one algorithm type with certain parameters. Several PDCP entities may use the same algorithm types. The algorithm types and their parameters are negotiated by RRC and indicated to PDCP through the PDCP Control Service Access Point (PDCP-C-SAP).

Since the adaptation of different network layer protocols to PDCP is implementation dependent, it is not defined in the present document. 

5.2. Overview on sublayer architecture

Figure 1 shows the model of the PDCP within the UTRAN protocol architecture.
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Figure 1 PDCP structure
6. 
Functions

Packet Data Convergence Protocol shall perform the following functions:

1. Compression of redundant protocol control information (e.g., TCP/IP and RTP/UDP/IP headers) at the transmitting entity and decompression at the receiving entity. The header compression method is specific to the particular network layer, transport layer or upper layer protocol combinations e.g. TCP/IP and RTP/UDP/IP. 

2. Transfer of user data. Transmission of user data means that PDCP receives PDCP-SDU from the NAS and forwards it to the appropriate RLC-Service Access Point and vice versa.

3. Multiplexing of different RBs onto the same RLC entity. Multipexing is not part of release `99 but will be included in release 2000.

6.1. Protocol Control Information Compression

The protocol control information compression method is specific for each network layer protocol type. The compression algorithm and its parameters are negotiated by RRC for each protocol control information compression entity and indicated to PDCP through the PDCP-C-SAP.

PDCP layer shall be able to support several protocol control information compression techniques and it shall allways be possible to extend the list of supported algorithms for the future.

Table 1 shows the list of protocol control information compression algorithms supported by the PDCP layer and for which protocols they are applicable.

The only currently specified protocol control information compression method , RFC 2507 [8], is an adequate method for both TCP/IP and UDP/IP protocol information compression.  Moreover the method supports IP protocol versions 4 and 6.

Table 1: Protocol control information compression algorithms 

supported by PDCP and which protocols they are applicable

Compression algorithm
Applicable protocol type 

RFC2507
TCP/IP, UDP/IP

-
-

One or several PDCP entities are created on each PDCP layer. Each PDCP entity may use zero, one, or several protocol control information compression entities e.g. TCP/IP header compressor for TCP/IP packet streams. It is possible to create several protocol control information compression entities only with different algorithm type related to one PDCP entity. Different PDCP entities may include protocol control information compression entities with the same algorithm type.

Figure 2 shows an example how the previous statements may be used.
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Figure 2: Example of PDCP structure
6.1.1.  TCP/IP and UDP/IP header compression

Detailed action of the header compression is described in the chapter 3 of the RFC 2507. Furthermore the mechanisms related to error recovery and packet reordering are described in the chapters 10 and 11 of the RFC 2507. These mechanisms must be included in the functionality of the header compression supported by PDCP.

All algorithm specific parameters for RFC 2507 are represented in Table 3. The default values are described in RFC2507.

Parameters
Note

F_MAX_PERIOD
Largest number of compressed non-TCP headers that may be sent without sending a full header

F_MAX_TIME
Compressed headers may not be sent more than F_MAX_TIME seconds after sending last full header.

MAX_HEADER
The largest header size in octets that may be compressed.

TCP_SPACE
Maximum CID value for TCP connections.

NON_TCP_SPACE
Maximum CID value for non-TCP connections.

EXPECT_

REORDERING
For proposes where link reorder packets


6.2. Multiplexing

Multiplexing of different RBs onto the same RLC entity. This function is not part of release `99 but will be included in release 2000.

[Note: A detailed description of the multplexing function is to be added here]
6.3.  PDCP-SDU buffering
The PDCP-SDUs, which require reliable data transfer, shall be buffered in the PDCP layer. Buffering is carried out before header compression. The reception of an CPDCP-RELEASE.request shall trigger the deletion of the buffer for the related PDCP entity.

For acknowledged data transfer, the PDCP entity shall buffer an PDCP-SDU until information of successful transmission of PDCP-PDU has been received from the RLC layer. The confirmation is carried out using RLC-AM-DATA.confirm primitive from the RLC layer. For unacknowledged data transfer, the PDCP entity shall delete an PDCP-SDU immediately after it has been delivered to the RLC layer. 

6.4.  Data Transfer

6.4.1.  Data transfer over acknowledged mode RLC

If header compression is negotiated the PDCP entity shall perform header compression upon reception of a PDCP‑DATA.request. The PDCP‑PDU is then forwarded in RLC‑AM-DATA.request to the RLC layer with appropriate radio bearer identifier. The PDCP‑SDU shall be stored into the buffer of the PDCP entity if lossless SRNS relocation is required. Buffered PDCP‑SDU shall be deleted when the PDCP‑SDU is confirmed to be transmitted by an RLC‑AM-DATA.confirm. 

During operation, when the peer PDCP entity receives the PDCP‑PDU in a RLC‑AM-DATA.indication primitive, the PDCP entity shall perform the header decompression (if negotiated) of PDCP‑PDU to obtain the PDCP‑SDU and forward the PDCP‑SDU to the PDCP user with the PDCP‑DATA.indication.
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Figure 3: PDCP data transfer over acknowledged mode RLC

6.4.2.  Data transfer over unacknowledged and transparent mode RLC

If header compression is negotiated the PDCP entity shall perform header compression upon reception of a PDCP‑DATA.request. The PDCP‑PDU is then forwarded in RLC‑UM-DATA.request or RLC-Tr-DATA.request to the RLC layer. The PDCP‑SDU shall be deleted immediately after the data has been delivered to the RLC layer.

When the peer PDCP entity receives the PDCP‑PDU in the RLC‑UM-DATA.indication or RLC-Tr-DATA.indication primitive, the PDCP entity shall perform the header decompression (if negotiated) of PDCP‑PDU to obtain the PDCP‑SDU and forward the PDCP‑PDU to the PDCP user with the PDCP‑DATA.indication. 
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Figure 4: PDCP data transfer over unacknowledged or transparent mode RLC

6.5.  SRNS Relocation

The PDCP layer shall carry out following  functions during lossless SRNS relocation:

· trasmission of all PDCP-SDUs to target SRNS that have not been received correctly,

· forwarding of PDCP-SDUs from old SRNC to target SRNC in network side; and 

· reset of compression entities. 

These procedures are started by CPDCP-RELOC.request primitive from the RRC layer. In the network, all unconfirmed PDCP-SDUs with appropriate numbering (FFS) should be forwarded to target SRNS. In both UE and network, all succesfully transmitted PDCP-SDUs shall be confirmed (via RLC or RRC layer, FFS) before PDCP transmits them. After that all unconfirmed PDCP-SDUs are sent and the operation continues normally. 

The reset of all compression entities shall be made during SRNS relocation. Negotiated comression parameters remain valid during reset, but all state information is initialized, e.g. header compression contexts. Therefore, in header compresssion case, the first 'compressed' packet is a full header.

In the case lossless SRNS relocation is not required, the PDCP layer shall carry out following functions:

· reset of compression entities. 

7. Services

7.1. Services provided to upper layers

· PDCP-SDU delivering.  

7.2. Services provided to RRC layer

· The configuration of PDCP.

7.3. Services expected from RLC layer

For a detailed description of the following functions see [5].

· Data transfer in acknowledged mode,

· Data transfer in unacknowledged mode,

· Data transfer in transparent mode

· Segmentation and reassembly,

· In-Sequence delivery.

8. 
Elements for layer-to-layer communication 

8.1. Service primitives offered by PDCP

The primitives between PDCP and upper layers are shown in Table 1. 

Generic Name
Parameter


Req.
Ind.
Resp.
Conf.

PDCP-DATA
Data
Data
Not Defined
Not Defined

CPDCP-ESTABLISH
FFS
FFS
Not Defined
Not Defined

CPDCP-RELEASE
FFS
FFS
Not Defined
Not Defined

CPDCP-MODIFY
FFS
FFS
Not Defined
Not Defined

CPDCP-RELOC
FFS
FFS
Not Defined
Not Defined

Table 2: Primitives between PDCP and upper layers

Each Primitive is defined as follows:

a) PDCP-DATA-Req./Ind.

It is used for data transmission of point-to-point connection between the same level user entities.

b) CPDCP-Establish-Req./Ind.

It is used to create a PDCP entity and to assign the connection to NAS and to the RLC-SAP associated with that entity.

c) CPDCP-Release-Req./Ind.

It is used to release and delete a PDCP entity.

d) CPDCP-Modify-Req./Ind.

It is used to modify a PDCP entity.
e) CPDCP- RELOC-Req./Ind.

See chapter 5.5. 

9. Elements for peer-to-peer communication

9.1. Protocol data units

 [All the section shall be reviewed when the protocol is defined]

The data PDU is needed. 
10. Handling of unknown, unforeseen and erroneous protocol data

11. History
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