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Why removing the UE’s  reordering functionality from PDCP for AM bearers after HO is not a good idea

Summary: The related PDCP discussion during RAN2#62 has been triggered by R2-082186 and R2-082139. However:

· The conclusion from R2-082186 that “packets received by the target eNodeB from the serving gateway can not be transmitted prior to the reception of the last forwarded packet from the source eNodeB” is NOT NECESSARILY CORRECT UNDER SOME REASONIBLE IMPLEMENTATIONS. – see below.
· The basis of R2-082139 is OPERATING ERROR from the part of a source eNodeB which does not forward packets on X2 but issues a HO command to the UE before making sure that all the transmitted DL packets have been acknowledged, therefore the UE is not missing any packets. In effect, the source eNodeB violates the QoS requirement for a lossless bearer. Disabling the reordering window is NOT NECESSARY.
It is technical feasible for target eNB to forward from S1 without waiting for X2 xfer to complete, for example:

· Target eNb can signal the MME/SGW as early as the reception of the HO Request message on X2.

· The SGW can start temporarily bi-casting same data packets to both source eNb and target eNb (in lieu of just unicasting to source eNb) 

· Target eNB can get the source eNB’s  HFN and PDCP SN from e.g. SN STATUS xfer (or other signaling): it is NOT NECESSARY THAT TARGET eNB KNOWS THE EXACT PDCP SN before being able to  transmit to the UE. The target may assume e.g. that no more than 500 PDCP PDUs will be forwarded on X2, and start assigning PDCP PDU SN to packets received on S1 based on (the SN from the source eNB) + 500.
· Target eNB can transmit to UE packets received from both X2 and S1, as available, i.e. before the end marker arrives on X2, even intermingled, because the UE REORDERS them.

· Timing has to be engineered, and proper prioritization and configuration are important..
RAN3 specs DO NOT PREVENT behavior described above:
· There are no changes/additions to RAN3 approved messages.
· Standard signaling requirements applies between equipment from different vendors; equipment from same vendor can signal in a proprietary fashion. Signaling flows are not there to limit implementation.

· Current Stage 2 text does not forbid the transmitting of S1 packets before all X2 packets are transmitted (that is only a recommendation using a “should” clause, while other clauses have “shall”s in them – see 36.300 ).

Conclusion: It is beneficial to have the REORDERING window capabilities in the UE, because it allows for deployment of performant networks.  It is possible that in Rel-8 or in the next releases  RAN3 may optimize the HO signaling. To enable such an action and avoid backwards compatibility issues, Rel-8 UEs should have proper functionality (especially as the incremental complexity of reordering vs. duplicate detection is minimal.)  Removing such functionality can only cause problems down the road.
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