3GPP TSG RAN WG3 Meeting #57
R3-071605
Athens, 20th  - 24th August 2007

Source:
Fujitsu
Title: 
Forwarding PDCP-SDUs on X2 for Inter-eNB Handover
Agenda Item:
13.3.1
Document for:
Approval
1. Introduction

To support lossless data transfer, data forwarding over X2 interface has been agreed.  This is necessary both for sending DL packets, received by the Source eNB over S1 interface after handover has been initiated and for uplink packets that are in the Source eNB receive buffer awaiting UL data (PDCP SDUs) that have an earlier sequence number.  Each of the PDCP SDUs forwarded over X2 interface will have an associated sequence number. 

This proposal discusses how a PDCP SDUs and the associated sequence number are transferred over the X2 interface during the handover procedure.  
2. Discussion
Based on the decision in RAN2 to forward PDCP SDUs over X2 interface during handover, the source eNB needs to transfers the PDCP SDU Sequence number (PDCP-SN) that is associated with a forwarded PDCP SDU to the Target eNB. 
In this proposal it is assumed that both the PDCP SDU and its associated PDCP-SN are transferred in a GTP-U packet.
Two ways are foreseen to transfer a PDCP SDU and its associated PDCP-SN between the source eNB and Target eNB in the U-Plane based on GTP-U:
a)　PDCP-SDU is set in GTP-U payload and PDCP-SN is set in GTP-U Header as GTP-SN or as a GTP-U extension header field as GTP-PDCP-SN.
b)　Both PDCP-SDU and PDCP SDU and its associated SN are set in GTP-U payload.
Transferring PDCP-SN in GTP-U Header
In case (a) above the Source eNB will set the GTP-SN or GTP-PDCP-SN (Extension Header) to the value of the PDCP SDU SN before forwarding the GTP-U packet to the Target eNB. 
At the Target eNB, in case (a), the GTP-SN or GTP-U extension header received over X2 will be used to derive the PDCP SDU SN to be used either when sending PDCP SDUs to the UE or for re-ordering data in the uplink. One potential advantage in this case is that it may assist in GTP-U forwarding to other 3G systems.
However, in forwarding for LTE, there is no need for the GTP protocol entity to be aware of the PDCP-SNs.
Transferring PDCP-SN in GTP Payload
In this case the PDCP handler in the Source eNB will construct a PDCP forwarding message to be sent to the Target eNB containing at least the PDCP SDU and PDCP SDU SN.  .  The PDCP forwarding message can then be passed to the GTP-U handler in the Source eNB for transfer to the Target eNB.  In the Target eNB, the GPT-U handler simply forwards the payload to the PDCP entity.
This approach ensures not just independence of GTP-U and PDCP SN handling but also ensure independence between the GTP-U layer and the PDCP layer.

3. Proposal
Based on the discussion above it is proposed not only to maintain independence between GTP-SN handling and PDCP-SN handling but also to maintain independence between GTP layer and PDCP layer by handling PDCP SN as part of the GTP-U payload.  
The implication is that a PDCP forwarding message should be defined.  RAN3 should encourage RAN2 to define this to preserve the protocol independence over X2 interface.
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