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1. Introduction

The following document is just a way to capture agreements and open issues related to the discussion on packet forwarding at handover.
This document is a revision of R3-071747.
2. X2 Handover - DL scheme
2.1 Introduction

The discussion in RAN3#57 was based on document R3-071500. Especially figure 1 was used as example.

Note: Figures in 2.1 and 3.1 are examples, and does not represent any agreed scheme.
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Figure 1: PDCP SN transfer at data forwarding
2.2 Agreements

RAN3 has made the following agreements on the forwarding scheme:

· The next PDCP SN the target should use when assigning PDCP SN to SDUs not yet having an SN will be provided via X2AP protocol means.
· While forwarding, the source eNB shall provide the PDCP SN for PDCP SDUs that have been processed already by the PDCP entity, and have not been already fully acknowledged on Uu by the UE. The PDCP SDU SN is transferred in GTP-U packets over X2 using the existing GTP-U Extension header field PDCP PDU SN.
· The target eNB shall use the PDCP SN if they are available in the GTP-U packet on X2

· The source eNB shall stop assigning SNs and process SDUs once it has provided the next-to-be-assigned-SN-info to the target, consequently PDCP SDUs that are forwarded after that moment shall not contain any PDCP SN.
RAN3 has made the following agreements on reordering in target eNB:

· Protocol means will be specified in order to aid the target eNB to decide on when forwarding of packets over X2 is finished. 
· After performing the path switch, SGW will send at least one “end marker packet” which will be transported transparently through the source eNB. The “end marker packet” will indicate to the target eNB that no more packets are expected to be forwarded from the source eNB.
2.3 Identified Open Issues

RAN3 has identified the following open issues:
· 
· 
· 
· 
· 
· 
· 
· 
· 
· None
3. X2 Handover - UL scheme
3.1 Introduction

The discussion in RAN3#57 was based on document R3-071502. Especially figure 2 was used as example.

Note: Figures in 2.1 and 3.1 are examples, and does not represent any agreed scheme.
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Figure 2: Forwarding of UL data with PDCP SN attached
3.2 Agreements

RAN3 has made the following agreements:

· The source eNodeB shall forward any out of sequence received PDCP SDU together with its respective PDCP SN to the target eNodeB during an X2 based intra-LTE handover (this represents a confirmation of the RAN2 agreements in the LS). The PDCP SDU SN is transferred in GTP-U packets over X2 using the existing GTP-U Extension header field PDCP PDU SN.
· Separate tunnels shall be established for the forwarding of uplink and downlink data respectively.
· An X2AP message will be used to convey a list of missing UL PDCP SN(s) to the target eNB. This message will be the same message as will be used to convey the DL PDCP SN.
3.3 Identified Open Issues

RAN3 has identified the following open issues:

· 
· 
· 
· None

4. S1 Handovers – UL and DL scheme
4.1 Introduction
The following section summarizes the discussion in RAN3#57bis.
4.2 Agreements
RAN3 has made the following agreements:

· For UL, a cumulative retransmission scheme will be specified. This means that the UE retransmits all SDUs starting from the first non-ACK-ed SDU in the target cell.
· For DL, a cumulative forwarding scheme will be specified. This means that the source eNB forwards all the SDUs starting from the first non-acknowledged SDU. 
· Working Assumption: There will be no specific S1 messages specified for conveying PDCP status from source to target eNB.
· The S1 handover procedure shall as far as possible align with the IRAT HO procedure used for inter-working with 2G/3G systems.
4.3 Identified Open Issues
RAN3 has identified the following open issues:

· Further optimizations on the S1 handover procedure, for example based on X2 connectivity (if available), is FFS.
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