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1. Introduction

Data transfer procedures shall be defined to the PDCP protocol (TS 25.323). This contribution presents data transfer functions for unacknowledged and acknowledged data transfer in general level. Not all details are defined in this contribution. Data transfer related procedures like buffering and operations during SRNS relocation are also presented in this document.

2. Discussion

The operation mode of the PDCP entity is defined on the establishment of PDCP entity (CPDCP-ESTABLISH -primitive). Operations are slighly different in acknowledged and unacknowledged mode. These procedures are described in chapters 5.4.1 and 5.4.2. 

In acknowledged mode, PDCP buffers (see chapter 5.3) NSDUs until they are confirmed by the RLC layer (RLC-AM-DATA.cnf). The buffering is required for the SRNS relocation procedure. In 3GPP Handover and SRNS Relocation workshop held in Sophia Antipolis 23rd August 1999, it was agreed that both lossless and lossy relocation shall be supported in release '99 of UMTS. Lossless requirement is maintained by retransmitting all unsuccesfully sent packets. Lossless relocation is described in TS 23.121. Because buffered packets shall be noncompressed, logical place for buffering is PDCP protocol, i.e. PDPC buffers all N-SDUs before they are compressed. The procedures for intersystem handovers (UMTS->GPRS and GPRS->UMTS) are similar to relocation procedure, but they are FFS.

For unacknowledged data transfer the buffering is not used, because lossless relocation procedure is not required for that traffic type.

Reset of compression entities is required during SRNS relocation. Because state and other internal information (the amount of such information would be too high) is not transferred from the old SRNC to the new SRNC, all compression entities shall start from the initial state (the compression entities in the new SRNC are in initial state, because they are just created). Consequently, the first packet after relocation shall be uncompressed, i.e. full header, according to which receiver can update it's state information (contexts) and make header decompression to the forthcoming packets.
Proposed Changes in TS 25.323

5.3 N-SDU buffering

The N-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 N-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 N-SDU immediately after it has been delivered to the RLC layer. 

5.4 Data Transfer

5.4.1 Acknowledged data transfer

Acknowledged data transmission is used when a PDCP entity uses RLC-AM SAP, i.e acknowledged RLC operation has been established for the PDCP entity. 

Upon reception of a PDCP‑DATA.request, the PDCP entity shall perform header compression functions.After header compression the PDCP‑PDU is forwarded in RLC‑AM-DATA.request to the RLC layer with appropriate radio bearer identifier. The N‑SDU shall be stored into the buffer of the PDCP entity. Buffered N‑SDU shall be deleted when the N‑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 of PDCP‑PDU to obtain the N‑SDU and forward the N‑SDU to the PDCP user with the PDCP‑DATA.indication.
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Figure 3: PDCP acknowledged data transfer

 5.4.2 Unacknowledged data transfer

Unacknowledged data transmission is used when a PDCP entity uses RLC-UM SAP, i.e. unacknowledged RLC operation has been established for the PDCP entity. 

Upon reception of a PDCP‑DATA.request, the PDCP entity shall perform header compression functions, then forward the PDCP‑PDU in RLC‑UM-DATA.request to the RLC layer. The N‑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 primitive, the PDCP entity shall perform the header decompression of PDCP‑PDU to obtain the N‑SDU and forward the N‑PDU to the PDCP user with the PDCP‑DATA.indication. 
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Figure 4: PDCP unacknowledged data transfer

5.5 SRNS Relocation

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

· retrasmission of N-SDUs in UE,

· forwarding of N-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 UE, PDCP retransmits all buffered N-SDUs to RLC layer after a connection is established to the target SRNC. All succesfully transmitted N-SDUs shall be confirmed (via RLC or RRC layer, FFS) before PDCP retransmits them. In old SRNC, PDCP forwards all buffered N-SDUs with associated RLC-sequence numbers to the relay. The network shall forward these packets to the target SRNC. 

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.

7. Elements for layer-to-layer communication
7.1 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 1: 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 Radio Bearer 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. 
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