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RAN WG2 would like to thank RAN WG3 for the LS that asked RAN WG2 kindly to

1. examine the provided signalling examples in Annex 1 of the LS and to check whether they are in line with the assumptions in RAN WG2.

2. develop the mechanisms required in the UMTS Uu interface for exchanging the necessary sequence numbers for each of these relocation types .

3. provide RAN WG3 with the information of the correct naming and range for the Uu interface sequence numbers to be inserted in R3 specifications.

Please find the answers of RAN WG2 to these items below:

1. RAN WG2 studied the provided signalling examples and did not find any inconsistency to the mechanisms developed in RAN WG3. To provide a detailed description of these mechanisms the relevant parts or the PDCP specification TS 25.323 have been copied to Annex A of this liaison statement. A short summary of the mechanism is given below:

2. The basis of this mechanism is a synchronised PDCP PDU sequence number per radio bearer on the sending and receiving side with a range of 0 to 65535. In case where lossless SRNS relocation is required the next expected PDCP PDU sequence number is transferred from receiving to sending side PDCP after transmission between UE and relocation source has stopped and before transmission between UE and relocation target has started.

This mechanism does not only apply to lossless SRNS relocation but also to inter system handovers.

3. The correct names of the sequence numbers used in this mechanism are indicated bold in the following explanation:

The UL Send PDCP sequence number counts the PDCP PDUs per radio bearer that where given by PDCP to RLC for transmission over the air interface in the UE.

The DL Send PDCP sequence number counts the PDCP PDUs per radio bearer that where given by PDCP to RLC for transmission over the air interface in the SRNC.

The UL Receive PDCP sequence number counts the PDCP PDUs per radio bearer that where received by PDCP from RLC in the SRNC.

The DL Receive PDCP sequence number counts the PDCP PDUs per radio bearer that where received by PDCP from RLC in the UE.

Annex A: 

5.3
PDCP-SDU buffering and numbering

The PDCP-SDUs, which require reliable data transfer, shall be buffered and numbered in the PDCP layer. Numbering is carried out after header compression. The reception of an CPDCP-RELEASE.Req shall trigger the deletion of the buffer for the related PDCP entity.

If lossless SRNS relocation is required, the PDCP entity shall buffer an PDCP-SDU until information of successful transmission of PDCP-PDU has been received from RLC. The confirmation is carried out using RLC-AM-DATA.Conf primitive from the RLC layer. 

For each radio bearer, an UL Send PDCP Sequence Number is associated with each sent PDCP-PDU in the UE and a DL Send PDCP Sequence Number is associated with each sent PDCP-PDU in the SRNC. For each radio bearer, an UL Receive PDCP Sequence Number is associated with each received PDCP-PDU in the SRNC and a DL Receive PDCP Sequence Number is associated with each received PDCP-PDU in the UE.

When the PDCP entity is setup for the first time for the PDCP user the PDCP Sequence Numbers are initialised to zero. The corresponding values are incremented by one at each transmission and reception of a PDCP-PDU. The value of the PDCP sequence number ranges from 0 to 255.

For unacknowledged mode RLC data transfer, the PDCP entity shall delete an PDCP-SDU immediately after the corresponding PDCP-PDU has been delivered to RLC. 

5.5
SRNS Relocation

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

· transmission of all PDCP-SDUs to target SRNC that have not been received correctly,

· forwarding of PDCP-SDUs and associated sequence numbering from old SRNC to target SRNC; 

· transfer of next expected PDCP SDU sequence number from UE to target SRNC and vice versa and

· either reset of PDCP entities (when negotiated for the entity).

· or forwarding of internal protocol information from source to target SRNC (when negotiated for the entity).  

These procedures are started by CPDCP-RELOC.Req primitive from the RRC layer. For each radio bearer, the Receive PDCP Sequence Number of the next PDCP SDU expected to be received is transferred from the source to target SRNC. For each radio bearer the source SRNC forwards to the target SRNC the downlink PDCP-SDUs stored in its buffer. Source SRNC provides the Send PDCP SDU Sequence Number of the PDCP-SDU which is first in the buffer to the target SRNC. 

The target SRNC shall send to the UE the next expected UL Receive PDCP Sequence Number., The UE shall send to the target SRNC the DL Receive PDCP Sequence Number of the next expected PDCP SDU.. The succesfully transmitted PDCP-SDUs are thus confirmed.  

During the relocation the PDCP Sequence Numbers are either reset to zero (if PDCP reset is negotiated by RRC for the PDCP entity in case of SRNS relocation) or the PDCP contexts are transfered from the source to the target SRNC and the PDCP Sequence Numbers continue from their previous value (if PDCP reset is not negotiated by RRC for the PDCP entity in case of SRNS relocation).

The reset of all compression entities shall be made during SRNS relocation, when negotiated by RRC in the Reconfiguration reset parameter for that PDCP entity. 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. Otherwise,  when RRC negotiated in the Reconfiguratio reset parameter not to reset the PDCP entity, internal propocol information, i.e. states and header compression contexts, shall be forwarded from source SRNC to target SRNC in the network side. In header compression case, the header compression can then continue from the status it had directly before SRNS relocation.

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

· reset of compression entities (if indicated by RRC in the Reconfiguration reset parameter).

· if Reconfiguration reset parameter indicates not to reset the PDCP entity (in RRC signalling), internal protocol information, i.e. states and header compression contexts, shall be forwarded from source SRNC to target SRNC. 

























