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Introduction

In previous meetings, some agreements regarding MeNB-to-(M)eNB handover and SeNB change have been reached. In this contribution, we further discuss radio bearer reconfiguration and PDCP operation in dual connectivity.
2

Discussion
In dual connectivity, there are three types of bearers: MCG bearer, SCG bearer and split bearer. A MeNB configures a DRB as a MCG bearer, a SCG bearer or a split bearer. After a MeNB sets up the DRB, the MeNB may change the bearer type for the DRB as shown below:
a) SCG bearer -> SCG bearer
A DRB is configured as a SCG bearer under a SeNB. The DRB is reconfigured to be a SCG bearer under another SeNB due to SeNB change.
b) SCG bearer -> MCG bearer:
A DRB is configured as a SCG bearer under a SeNB. The DRB is reconfigured to be a MCG bearer under a MeNB due to e.g. SeNB removal. 
c) SCG bearer -> Split bearer

A DRB is configured as a SCG bearer under a SeNB. The DRB is reconfigured to be a split bearer under MeNB due to e.g. offloading traffic to the SeNB. 
d) MCG bearer -> SCG bearer

A DRB is configured as a MCG bearer under a MeNB. The DRB is reconfigured to be a SCG bearer under a SeNB due to e.g. offloading traffic to the SeNB. 
e) Split bearer -> SCG bearer
A DRB is configured as a split bearer. The DRB is reconfigured to be a SCG bearer due to e.g. offloading traffic to the SeNB.
f) Split bearer -> MCG bearer

A DRB is configured as a split bearer. The DRB is reconfigured to be a MCG bearer due to e.g. SeNB removal.
g) Split bearer -> Split bearer

A DRB is configured as a split bearer. The DRB is reconfigured to be a split bearer due to SeNB change.

h) MCG bearer -> Split bearer

A DRB is configured as a MCG bearer under a MeNB. The DRB is reconfigured to be a split bearer due to e.g. offloading traffic to a SeNB.
A simplest way to perform DRB reconfiguration for scenarios a) to e) is to perform DRB removal and addition. In this way, the PDCP entity is released first by DRB removal and then a new PDCP entity is established by DRB addition. The reconfiguration scenarios a) to e) are involved with PDCP relocation for the DRB (i.e. the PDCP entity of the DRB is relocated from one eNB to another eNB). Hence some PDCP SDUs have not been successfully transmitted by the UE before DRB removal may be lost. However, this is not an issue since these PDCP SDUs may be retransmitted by the UE after DRB addtion in smart UE implemenation.
Furthermore, to support lossless PDCP SDU transmission like handover case, PDCP needs to maintain PDCP state variables (i.e. Next_PDCP_TX_SN, TX_HFN, Next_PDCP_RX_SN and RX_HFN) before and after reconfiguration. PDCP state variables and PDCP SDUs transmitted unsuccessfuly have to be transferred from MeNB to SeNB or vice versa. This also requires transmitting PDCP status report after reconfigration. This brings extra complexity to the PDCP implementation in the UE and entwork although maintenance of PDCP state variables and transmission of PDCP status report have been supported for handover and RRC connection re-establishment. 
Regarding reconfiguration scenarios f) to h), there is no need to perform DRB removal and addition when there is no MeNB chage (i.e. no PDCP relocation for the DRB). The DRB reconfiguration can be done by e.g. removal and addition of the SeNB configuration from the DRB configuration without DRB removal and addition. In case MeNB change (i.e. handover) occurs in reconfiguration scenarios f) to h), the current handover procedure should be applied. With the current handover procedure, the DRB is reconfigured without DRB removal and addition. Hence there is also no need to perform DRB removal and addition for reconfiguration scenarios f) to h).
Based on the discussion above, we propose:
Proposal 1: Reconfiguration scenarios a) to e) are done by DRB removal and addition.
Proposal 2: There is no need to support lossless PDCP SDU transmission for reconfiguration scenarios a) to e).
Proposal 3: There is no need to perform DRB removal and addition for reconfiguration scenarios f) to h).
Conclusion
RAN2 is kindly requested to discuss and agree proposals below.
Proposal 1: Reconfiguration scenarios a) to e) are done by DRB removal and addition.

Proposal 2: There is no need to support lossless PDCP SDU transmission for reconfiguration scenarios a) to e).

Proposal 3: There is no need to perform DRB removal and addition for reconfiguration scenarios f) to h).
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