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1
Introduction

Prior to RAN2#57bis, extensive e-mail discussion on data handling at handover took place on the RAN2 email reflector [1]. In this discussion, it seemed that the alternatives were narrowed down to two solutions for data handling at inter-eNB handover, which were Solution 1 and Solution 2 described in [1].

Solution 1 can be characterized by:

· No U-plane context transfer between eNBs

· No reordering nor duplicate detection at PDCP

· Cumulative forwarding/retransmission

Solution 2 can be characterized by:

· PDCP SN transferred between eNB and continued after handover

· Reordering and duplicate detection at PDCP

· Selective forwarding/retransmission

In parallel to this discussion, there was also an e-mail discussion on the U-plane ciphering location [2]. During the e-mail discussions and discussions during RAN2#57, it was identified that the two topics showed strong correlation. Specifically, it was identified that if ciphering was to be performed in RLC using RLC SN, then Solution 1 for data handling at handover would be preferred. On the other hand, if ciphering was to be performed in PDCP using PDCP SN, then Solution 2 for data handling would be preferred.

During RAN2#57bis, it was decided that ciphering is to be performed by PDCP using PDCP SN [3]. However, there were no decisions taken regarding data handling at handover. In this document, it is assumed that Solution 2 is the preferred approach now that PDCP uses PDCP SN for ciphering, and proposes to conclude on relevant points regarding data handling at handover.
2
Proposals for DL data handling at inter-eNB HO
Proposal 1:

· PDCP SN should be transferred from Source eNB to Target eNB and be continued at Target eNB

Proposal 2:

· Source eNB should selectively forward PDCP SDUs (i.e. non-ciphered and non-header compressed data) with their associated PDCP SN to Target eNB for those Radio Bearers that require data forwarding
· How the associate PDCP SN is forwarded along with the PDCP SDUs should be discussed in RAN WG3 (e.g. PDCP SN mapped to the GTP-U SN, PDCP SN included in the GTP-U payload)

Proposal 3:

· UE RLC should deliver any RLC SDUs received out of order at the time of handover to PDCP

Proposal 4:

· UE PDCP should support reordering based on PDCP SN at least right after handover

Proposal 5:

· RoHC should be reset during handover

· RoHC context forwarding is more complex with selective forwarding and gains of RoHC context forwarding are limited
Proposal 6:

· Target eNB should be able to detect the last forwarded data through the use of a timer (implementation issue)
· There could be RAN3 solutions that can optimize the detection of this last forwarded data (e.g. flagging the last forwarded data by GTP-U) but this should be discussed in RAN WG3
Proposal 7:

· Feasibility of a PDCP level STATU report from UE to Target eNB should be looked into to avoid duplicate transmissions

· If this is supported, there is no need to define duplicate detection at UE PDCP

3
Proposals for UL data handling at inter-eNB HO

Proposal 1:

· Source eNB RLC should deliver any RLC SDUs received out of order at the time of handover to PDCP, then Source eNB PDCP should decipher and decompress these PDCP PDUs, and them forward them to Target eNB with there associated PDCP SN
· How the associate PDCP SN is forwarded along with the PDCP SDUs should be discussed in RAN WG3 (e.g. PDCP SN mapped to the GTP-U SN, PDCP SN included in the GTP-U payload)

Proposal 2:

· UE should selectively retransmit PDCP SDUs to Target eNB

Proposal 4:

· Target eNB PDCP should support reordering based on PDCP SN at least right after handover

Proposal 5:

· RoHC should be reset during handover

Proposal 6:

· Target eNB should be able to detect the last forwarded data through the use of a timer (implementation issue)

· There could be RAN3 solutions that can optimize the detection of this last forwarded data (e.g. flagging the last forwarded data by GTP-U) but this should be discussed in RAN WG3

Proposal 7:

· Feasibility of a PDCP level STATU report from Target eNB to UE should be looked into to avoid duplicate transmissions

· If this is supported, there is no need to define duplicate detection at UE PDCP

4
Conclusion
It is proposed to take a decision on the agreeable proposals listed in sections 2 and 3 of this contribution.
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