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1. Introduction
With the PDCP moving into the eNB we propose to examine the new requirements for data forwarding from source to target eNB during the handoff. Below we put forward arguments in favour of forwarding only IP packets.
2. IP packet forwarding at handoff 

Before the PDCP moved into eNB the source eNB forwarded RLC SDUs to the target. Additionally [1] states “Re-ordering of downlink RLC SDUs during handover is provided by the re-ordering function at the UE PDCP layer and can be activated at least during inter-eNB mobility” and “If needed, the PDCP may support re-ordering of uplink RLC SDUs during handover (operator control)”.
2.1. Re-ordering

With the PDCP moved into eNB performing the re-ordering mentioned above is not obvious since the PDCP Sequence Numbers used by source and target may not be continuous. One option is to transfer the PDCP sequence number to be used along with the data forwarded from source to target However we do not believe this is a requirement anymore.
It has been shown in [2] that in-sequence delivery to the UE during inter-eNB handoff does not need protocol support since a well managed transport network suffices to provide it on the downlink. While that contribution does not discuss re-ordering on uplink, similar arguments on the S1 delay can be used to show that a well managed transport network suffices to provide in-sequence delivery on uplink. Therefore we propose to not transfer PDCP sequence numbers at inter-eNB handoff.
More generally the need for in-order delivery of SDU is not as important since the IETF RFC 1122 [3] states that Internet Hosts shall be able to cope with duplicate and/or out of sequence packets.
Another argument that was put forth for reordering packets at the PDCP level was to ensure that ciphering would remain synchronized during handovers. With the assumption that ciphering is performed within RLC or is reset at handovers however, there is no risk that ciphering gets out of sync (see [4]).  
2.2. Cumulative or Selective Forwarding

Cumulative forwarding refers to a scheme where the source forwards all the buffered SDUs starting with the one following the last in-sequence SDU Acked. Selective refers to a scheme where only non-Acked SDUs are forwarded. 

Selective forwarding tends to minimize the waste of radio resources used to transmit duplicate information but it should be noted that there are still cases where SDU duplication occurs because of delayed status information or HARQ feedback errors. Also the gains of selective are not evident as explained below. 

Assuming the same amount of state information is known at the source eNB for either cumulative of selective forwarding mechanisms, the selective forwarding reduces the duplication over cumulative only when there are gaps in the sequence of acked SDUs. Those can happen only when more than one HARQ instance is used to transmit and there is more than one SDU in transit. Because of the low data rates available to edge users it is likely that most schedulers will make this a rare event. And if this ever happens the SDU size will likely be small. Hence the gains of selective forwarding of SDU may be limited.
Considering the arguments above we propose to leave it to the implementation to choose between selective and cumulative forwarding. 
2.3. Forwarding PDCP or RLC SDU

Data may be forwarded either as PDCP SDU or as RLC SDU. If RLC SDUs were forwarded, the target eNB would need to treat differently the SDUs coming from the S1 and X2 interface: the packets from X2 shall be passed to RLC directly while those coming from S1 shall be passed to the RoHC compressor. Instead it is simpler for the eNB to receive PDCP SDUs on both interfaces. In addition forwarding PDCP SDUs should facilitate handoffs to non-LTE packet switched systems and is generally in accordance with the “flat architecture” approach.
Given the above we propose to forward PDCP SDUs at handoff. For simplicity we will refer to them as IP packets in the remainder of this paper. 
In order to enable IP packet forwarding, there is a need to buffer the outstanding IP packets. 
· When RoHC is not used (null RoHC) the IP packets that need forwarding are found in the RLC SDU buffer.
· When RoHC is used, the eNB may buffer IP packets until their discard timer expires. At handoff the IP packets in the buffer may be forwarded. 
Figure 2‑1 illustrates data forwarding and buffering as proposed above.
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Figure 2‑1 IP packet cumulative forwarding at handoff 

3. Duplicate detection 

When either PDCP SDU or RLC SDUs are forwarded there is a possibility that the same IP packet is received twice, once from the source and once from the target eNB. The IETF [3]  states that all protocols above the IP layer shall be able to cope with duplicate IP packets.
Of course it is preferable to avoid duplicate transmissions over the radio link and the RLC receiver may reduce the number of duplicates sent over the air by sending a STATUS report just before handing off from the source eNB.
4. Conclusion
We propose to agree that the data forwarded during inter-eNB handoff only takes the form of IP packets.
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