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1 Introduction

In the RAN2#87 meeting the PDCP operation upon bearer reconfiguration from Split to MCG bearer has been agreed. This contribution is discussing details on the PDCP status reporting, which is triggered if configured by upper layer for the reconfiguration case.   
2 Discussion

It has been agreed in RAN2#87 meeting that UE performs a so called partial PDCP re-establishment at bearer reconfiguration from split bearer to MCG bearer (without MeNB Handover). The PDCP will continue using the same security keys after reconfiguration and also RoHC protocol will be continued. For the DL, PDCP PDU reordering procedure will continue in the UE PDCP for some time after the reconfiguration in order to avoid packet loss. UE, if configured by upper layer, generates a PDCP status report and transmits it to MeNB for duplicate avoidance reasons. The RLC and MAC layer for MCG will continue with their operation at the bearer reconfiguration.     

In the following we will look at the PDCP status report procedure at the bearer reconfiguration in more detail. The figure below shows some exemplary scenario of a bearer reconfiguration from split to MCG bearer [1].
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The status of the different protocol layers before the bearer reconfiguration is shown in Phase 1. As can be seen PDCP PDUs with SN 3,4 are still under retransmission in MeNB, whereas PDCP PDUs with SN 1,2,6,7 have been correctly received. For the SCG part the PDCP PDUs with SN 8 and 9 are not correctly received yet by the SGC-RLC, whereas PDCP PDU with SN 7, 10 is stored in the RLC reordering buffer. When split bearer is reconfigured to MCG bearer, referred to as Phase 2, the SCG-RLC is released as well as the corresponding MAC part. PDCP PDUs with SN 7 and 10 are delivered from RLC to PDCP layer and stored in the PDU reordering buffer. 
When UE generates the PDCP status report, denoted as Phase 3, it will base it on the content of the PDCP PDU reordering buffer after reconfiguration, i.e. UE compiles the status report after receiving PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers or the release of the lower layer. Accordingly the PDCP status report will indicate that PDCP PDUs with SN 3,4,5,8 and 9 are missing. Obviously the PDCP status report also considers the reception status of the MCG part of the split bearer not only the SCG part. However the PDCP PDU with SN 5 has been already correctly received in the UE, i.e. stored in the MCG-RLC reordering buffer and hence doesn’t need to be retransmitted. 
Essentially since the PDCP status report contains not only PDCP PDU information on the SCG part, i.e. transmission/reception status of PDCP PDUs transmitted by SeNB, the PDCP layer in MeNB needs to take care of that PDCP PDUs having been transmitted by MeNB are not retransmitted by PDCP due to the bearer reconfiguration. More in particular the PDCP layer needs to remember which PDCP PDUs have been transmitted by SeNB to the UE. Only those PDCP PDUs might be subject to retransmission at bearer reconfiguration when indicated by PDCP status report. One may argue that MeNB anyway needs to keep track of which PDCP PDUs were forwarded to SeNB since RAN3 agreed to introduce X2-U sequence numbers and also some DL DATA DELIVERY STATUS feedback from SeNB to MeNB [2], however for the correct interpretation of the PDCP status report the MeNB needs to keep this information also for some time after the bearer reconfiguration, i.e. Split to MCG bearer. Therefore even though the correct interpretation of the PDCP status report could be left to eNB implementation, at least there would be some new requirements to the MeNB respectively PDCP layer, i.e. MeNB needs to remember the PDCP SNs forwarded to the SeNB before bearer reconfiguration and also needs to interpret the received PDCP status report from UE based on this forwarding info. On the other hand leaving the correct interpretation of the PDCP status to eNB implementation essentially means, that there is no impact to the UE behavior, i.e. UE compiles the PDCP status report in the same way as already done since Rel-8. 
Proposal: The correct interpretation of the PDCP status report received upon bearer reconfiguration from Split to MCG bearer, i.e. only PDCP PDUs where were forwarded to SeNB should be retransmitted based on the PDCP status report, is left to eNB implementation.   
3 Conclusions

This contribution discussed the details of the PDCP status reporting for the bearer reconfiguration from Split to MCG bearer. It’s proposed to agree on the following proposal:
Proposal: The correct interpretation of the PDCP status report received upon bearer reconfiguration from Split to MCG bearer, i.e. only PDCP PDUs where were forwarded to SeNB should be retransmitted based on the PDCP status report, is left to eNB implementation.   
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