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1
Introduction
This contribution discusses possible PDCP retransmissions for split bearers.
2
Discussion
When a DRB is split in uplink, and the buffered data exceeds the configured threshold, the UE is free to choose whether the PDCP PDU is sent to the RLC entity corresponding to the MeNB or to the RLC entity corresponding to the SeNB. Once a PDCP PDU has been sent to a specific RLC entity however, (S-RLC for SeNB or M-RLC for MeNB), all corresponding segments and potential retransmissions have to be transmitted by the same RLC entity.

It can happen that one of the RLC entities (say the one corresponding to MeNB) cannot transmit all the data of the DRB. This can happen for example if (part) of the PDCP PDU has been transmitted, but needs re-transmission, or if only a part of the PDCP PDU has been transmitted and the remaining part awaits for transmission. The reason for this can be for example network congestion or poor radio conditions. In this case the PDCP PDU content will be blocked in the M-RLC layer and not delivered to the receiving PDCP entity which cause long delay for PDCP re-ordering and consequently impact TCP layer performance.

In order to efficiently cope with such a scenario, it is proposed to let the UE duplicate a PDCP PDU by sending it to the other RLC entity for instance if the first RLC entity does not confirm the successful delivery (upon reception of ACK from the peer RLC entity) of the PDCP PDU after a given time. Going further into details, the UE would be configured with a timer value T. Each time a PDCP PDU is delivered to RLC layer for the first time a timer corresponding to this PDU is started. When RLC layer confirms to PDCP that the PDU has been successfully transmitted, the timer corresponding to the PDU is stopped. At expiry of the timer for a given PDU (configured by T), the PDCP entity would then retransmit the PDU to the other RLC entity.
NOTE:
it is to be noted that RLC already confirms the delivery of PDUs to PDCP and that each PDU is already associated with a timer for discard purposes.
Such retransmissions would speed up the re-ordering at the peer PDCP entity when some data is stuck at one of the RLC entities. Since duplication avoidance is already supported in PDCP layer, no extra complexity is introduced in the receiver.

Proposal: allow the transmitting PDCP entity to duplicate a PDCP PDU when no delivery notification has been received from RLC after the expiry of a timer.
3
Conclusion
This contribution has discussed PDCP retransmissions and proposed the following.
Proposal: allow the transmitting PDCP entity to duplicate a PDCP PDU when no delivery notification has been received from RLC after the expiry of a timer.

