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1. Introduction

With the PDCP moved into the eNB, one needs to clarify what is meant by “Reordering of the downlink RLC SDUs at least during inter-eNB mobility”and “In-sequence delivery of upper layer PDUs at HO in the uplink (FFS)” which are stated in [1].
This contribution points out that PDCP (in the SAE GW and UE) used to perform a service equivalent to reordering IP packets and given its new location, PDCP cannot do this anymore. We propose to remove or amend the description of these functions in [1].
2. Discussion

2.1. IP flow in sequence
Out of sequence packets within LTE are caused either by the core network or the radio interface. PDCP used to exist between the SAE GW and UE. By assigning PDCP SN to the incoming SDUs, PDCP could effectively provide in-sequence delivery of the corresponding IP flow end to end, irrespective of where the out of sequence happened.
With PDCP in the eNB, the PDCP sequence number loses the property of being end to end from the SAE GW to the UE. If PDCP sequence number tagging is done on an already out-of-sequence stream PDCP will not be able to re-order the corresponding IP flow. On the downlink, ensuring that SDUs are passed in sequence to PDCP during handovers is a core network issue that is being discussed in RAN3 in [2], [3]and [4]. The problem is for the target eNB to decide when to switch from X2 to S1 interfaces. 
On uplink, if PDCP delivers packets in sequence and the core network delivers packets out of sequence, there is not much PDCP can do.
2.2. Radio in sequence

On the radio side in sequence delivery at handoff on the downlink can be achieved very simply by using cumulative forwarding and in-sequence delivery at RLC. Obviously, PDCP has then nothing to do regarding re-ordering. There are radio inefficiencies associated with sending duplicate bits over the air however.
Another way to provide the above is to use PDCP to re-order during the handoff. This allows using selective forwarding with costs in terms of complexity of PDCP context transfer of PDCP sequence numbers and the need to specify and configure the PDCP re-ordering function. Because the gains of such an approach have not been demonstrated, we are in favour of the simple solution that requires no PDCP re-ordering.

2.3. Uplink considerations
Similarly to the downlink, using RLC in-sequence delivery ensures the RLC SDUs are provided in sequence to the respective eNBs.

If RLC had a gap on the link with the source eNB and decides to flush its buffer to avoid having to perform cumulative retransmission, it may create some out of sequence which can be mitigated with implementation specific methods (i.e. delaying the flushed packets in the source eNB until the handover procedure with the target eNB is completed)

RLC can also decide to discard any out of sequence packets from the source eNB and force cumulative retransmission from the UE if it is felt that in sequence delivery is required and worth the extra over the air capacity.

If PDCP SDU get out of sequence at the output of the SAE GW because of a large delay differential over the S1 interfaces, this cannot be solved by RAN2.

As described above, RLC itself can be configured to generate always in sequence delivery or allow for some out of sequence delivery of PDCP PDUs. This is however outside the scope of the PDCP protocol and should not be listed as a PDCP function.
3. Conclusion

Given the above we propose to remove the text regarding 

·  “Reordering of the downlink RLC SDUs at least during inter-eNB mobility “ 
· “In-sequence delivery of upper layer PDUs at HO in the uplink (FFS)”
Found in the PDCP description of [1].
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