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1
Introduction
This contribution discusses the case of RLC release on the context of Dual Connectivity for UL as well as DL.
2
UE behaviour at SCG-RLC Release for DL
Up to now, an RLC entity is never released during the lifetime of a DRB. During Handover the RLC AM entity is re-established, as well as PDCP. When the transmitting side of an RLC AM entity is re-established, it discards all RLC SDUs and AMD PDUs [1]. To guarantee lossless delivery, this is followed at PDCP by a retransmission of all PDCP SDUs possibly affected:
-
The UE re-transmits in the target eNB all uplink PDCP SDUs starting from the first PDCP SDU following the last consecutively confirmed PDCP SDU i.e. the oldest PDCP SDU that has not been acknowledged at RLC in the source, excluding the PDCP SDUs of which the reception was acknowledged through PDCP SN based reporting by the target [2]. 
In case of DC, for some DRB reconfigurations, the SCG-RLC entity is released and it is not followed by a PDCP re-establishment. For example this is the case when a split bearer is reconfigured to MCG bearer.

To guarantee lossless delivery, the UE still needs to retransmit the PDCP PDUs (not SDUs as PDCP here is not re-established) that are lost during the discard of all RLC SDUs and AMD PDUs at RLC release. A "partial PDCP re-establishment" was proposed in [3] to mandate the UE to retransmit the missing PDUs.

In case of reconfiguration of a split bearer which is configured with UL towards MCG, it is currently suggested not to perform such retransmission because there should be no PDCP data sent to SCG. However, it can happen that even if the split bearer is configures with PDCP UL to MCG, there are some PDCP data still being sent in SCG-RLC.

The scenario is for example a change of UL direction (SCG to MCG) followed by a reconfiguration to MCG bearer, without PDCP re-establishment. (Split(S)(Split(M)(MCG).After the change of UL direction the SCG-RLC in UE will continue to transmit the PDCP PDUs that were partially transmitted at the time of change of UL direction. Then, when the bearer is reconfigured to MCG bearer, the SCG-RLC is released, but the PDCP PDU still being transmitted would be lost.

Therefore, for the sake of guarantying lossless reconfiguration, it is safer to always perform retransmission of missing PDCP PDU after the SCG-RLC is released.

Observation 1: After a split DRB reconfiguration, if there was a SCG-RLC release, the UE re-transmits the PDCP PDU that are missing due to the release even if the UL was towards MCG.
3
Re-ordering timer when SCG-RLC is released or re-established
As already mentioned in [4], we think that in the case of reconfiguration split(MCG, the re-ordering timer should not be triggered for the PDCP PDU that are coming from the flush of RLC entity due to the release of SCG-RLC.
There are other cases where the SCG-RLC is released or re-established and the final state is split bearer or MCG bearer with temporary re-ordering. In all those cases, the Network will transmit the missing PDU that created gaps in PDCP buffer. However, the time needed for the network to transmit those PDU can be higher than the "normal" split bearer behaviour. For example it may need to wait for some indication about successfully delivered PDU.

For this reason we think that the delivery to PDCP of the PDU due to SCG release or re-establishment should not trigger the re-ordering timer.

Proposal 1:  Delivery to PDCP of the PDUs due to SCG release or re-establishment should not trigger the re-ordering timer.

4
Conclusion
We have made the following observation and proposal:
Observation 1: After a split DRB reconfiguration, if there was a SCG-RLC release, the UE re-transmits the PDCP PDU that are missing due to the release even if the UL was towards MCG.
Proposal 1:  Delivery to PDCP of the PDUs due to SCG release or re-establishment should not trigger the re-ordering timer.
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