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1 Introduction

The document 25.323 V3.0.0 Section 5.3 is with reference to PDCP-SDU buffering and numbering. If SRNS relocation is required, every sent PDCP-PDU is associated with a send PDCP Sequence number. Similarly every received PDCP-PDU is associated with a Receive PDCP sequence number. The corresponding values are incremented by one at each transmission and reception of a PDCP-PDU. This method of incrementing sequence counters could lead to a problem of synchronisation between the PDCP Tx and Rx entities as illustrated in section 2. In this document we have proposed a solution to this synchronisation problem.

2 Illustration

Consider a PDCP-PDU with Send PDCP Sequence Number N. This PDU is dropped due to transmission errors. Since the PDCP Rx entity did not receive this packet, the Receive Sequence Number would still be N-1. Then next PDCP-PDU with Send Sequence Number N+1 gets successfully transmitted. The PDCP Rx entity would then increment its Receive PDCP Sequence Number by one. Thus, the Receive PDCP Sequence Number would now be N. Hence the Tx and Rx entities are out of sync.

3 Discussion
On the transmission and reception of a PDCP-PDU, the Send PDCP Sequence Number and Receive PDCP Sequence Number are incremented respectively. If  RLC drops a PDCP-PDU because of SDU discard then RLC indicates this via a Status-Ind to the peer PDCP entities on both ends. This is discussed in more detail in section 4.

4 Proposal

ALTERNATIVE METHOD 1

If RLC drops a PDCP-PDU because of SDU discard then the corresponding RLC Tx entity, sends a status update to the corresponding PDCP Tx entity. The PDCP Tx entity on reception of this information from RLC, performs the following actions.

· The next PDCP-PDU sent is TCP-No-Delta in case of TCP and in case of UDP and uncompressed packet is sent. This is because, the decompressor would have an invalid context and needs to be updated to avoid packet loss.

· In the case of TCP-No-Delta, the checksum field is replaced by the Send-PDCP-Sequence-Number. The checksum can be deleted, because, the checksum can be recalculated at the decompressor since the packet type sent is TCP-No-Delta.

· If the packet type is uncompressed, then, the LSB of the Total-Length field in the IP header is replaced by the Send-PDCP-Sequence-Number. RLC Rx in AM mode would indicate to PDCP the number of  bytes delivered to it. This information can be used to reconstruct the Total-Length field in the IP header.
The PDCP Rx entity on reception of a packet type of TCP-No-delta or of type Full-Header, reads the sequence number information from the packet and initialises the Receive-PDCP-Sequence-Number to this value.

ALTERNATIVE METHOD 2
“Expect-Receive-PDCP-Sequence-Number” is a counter on the PDCP Tx entity. This is associated with PDCP-PDUs for which RLC-AM-DATA.cnf has been received. 

If RLC drops a PDCP-PDU because of SDU discard then the corresponding RLC Tx entity, sends a status update to the corresponding PDCP Tx entity. When the PDCP Tx entity receives this status update from RLC it increments the value of the Expect-Receive-PDCP-Sequence-Number by one. Similarly the corresponding RLC Rx entity sends a status update to the corresponding PDCP Rx entity. When the PDCP Rx entity receives this status update from RLC it increments the value of the Receive-PDCP-Sequence-Number by one.

During a lossless SRNS relocation, for each radio bearer, 

· the Receive-PDCP-Sequence-Number of the next expected PDCP SDU, is transferred from the source to target SRNC. 

· the source SRNC forwards to the target SRNC, the downlink PDCP-SDUs stored in its buffer. The source SRNC provides the Send-PDCP-SDU-Sequence-Number of the PDCP-SDU which is first in its buffer.

· the Expect-Receive-PDCP-Sequence-Number is transferred from the source SRNC 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 UE will then compare the values of the UL Receive-PDCP-Sequence-Number sent from the target SRNC and the UL (Expect-Receive-PDCP-Sequence-Number + 1). The maximum of these 2 values is taken and the corresponding PDCP-SDU is transmitted.

Similarly, the target SRNC will compare the values of the DL Receive-PDCP-Sequence-Number sent from the UE and the DL (Expect-Receive-PDCP-Sequence-Number + 1). The maximum of these 2 values is taken and the corresponding PDCP-SDU is transmitted.

5 Conclusion

METHOD 1 proposed in section 4 has the advantage that the performance is improved. This is achieved by sending full header or TCP-No-Delta packets after a RLC-SDU discard and hence decompressor does not drop packets because of invalid context. At the same time it also refreshes the Receive-PDCP-Sequence-Number to the correct value without adding any over-head over the air-link.

From the above description, it is clear that during a lossless SRNS relocation there would not be any ambiguity between the peer PDCP entities. Thus the problem illustrated in section 2 will be not be of  concern.







1
2

