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Introduction
In RAN2#105 meeting, some general agreements on mobility enhancement were achieved for mobility interruption reduction. 
Agreements

1	The UE ability to simultaneously receive and transmit to/from the source and target cells is to be considered in the study on NR mobility enhancements. 
2	We prioritize on intra-NR handovers in this WID. 
In this contribution, we discuss the UP details for DC-based solutions. 
Discussion
The general process on UP architecture for DC-based solutions is illustrated in Fig.1. 
In current NR RRC procedure, cell group configuration for MCG and SCG provides the MAC configuration and RLC configuration through RLC bearer add/modify/release.  In DC-based solution, when SCG is added, UE create a SCG MAC entity and establish RLC entity(s) in accordance with the RLC configuration.  
Observation 1: In DC-based solution, UE needs to create a MAC entity and establish RLC entity(s) for the target cell. 
Proposal 1: UE creates a MAC entity and establish RLC entity(s) when the target cell is added as SCG. 


Figure 1 DC-based solution
In DC-based solution, PDCP is relocated when MN/SN role change is performed just as illustrated in Figure 2, accompanied with security update, PDCP packet retransmission and bearer modify procedure towards CN. 
One baseline behavior for PDCP relocation is to perform UP protocol reset including PDCP re-establishment, RLC reestablishment and MAC reset, just as normal HO. There will be a short interruption.  


Figure 2 PDCP relocation in MN/SN role change
Without PDCP re-establishment, how to relocate the SN assignment function and perform security/ROHC update without interruption needs to be considered. 
In DC-based solution, after the target gNB is added as SN, the source gNB forwards PDCP PDUs to the target gNB. SN is assigned by the source gNB. After MN/SN role change, SN assignment is transferred to the target gNB. However, during the role change procedure, the source gNB continues data transmission and reception with the UE and consumes SN continuously. How to deliver the SN information during role change should be considered. 
Observation 2: In DC-based solution, SN assignment function relocation, security update and ROHC update are performed during MN/SN role change.
Proposal 2: RAN2 consider how to relocate the SN assignment function and deliver the SN information  from the source cell to the target cell during role change without interruption. 
Security handling 
For DC-based solution, the old key of source gNB is used before PDCP relocation. After PDCP relocation, the new key of target gNB should be used. In order to minimize the interruption, security should be updated without PDCP re-establishment. The consequence is that there will be security confusion for a period of time. In order to address the problem of security confusion, several solutions were proposed. 
· Option 1: a flag in the PDCP header is used to indicate whether the old key or new Key should be applied for this PDCP PDU;
· Option 2: a new control PDCP PDU e.g. end-marker is used to help UE to know from which PDCP SN the new key will be used;
· Option 3: utilize two LCHs and LCIDs for the RLC entity of the target cell. The UE can differentiate the different keys according to from which LCH the PDCP PDU is received.
Observation 3: In DC-based solution, there is security confusion issue if security is updated without PDCP re-establishment. 
Proposal 3: Considering the following options to solve the security confusion during MN/SN role change:
· Flag in PDCP header
· New control PDCP PDU as end-marker
· Utilize two LCHs/LCIDs for the RLC entity of the target cell
Header (de)compression
For DC-based solution, ROHC is performed by the source gNB before PDCP relocation. After PDCP relocation, ROHC is performed by the target gNB. Same as security update, how to change ROHC without ROHC reset needs to be considered. 
Observation 4: In DC-based solution, there is ROHC confusion issue if ROHC is changed wihtout ROHC reset.
PDCP reordering
For DC-based solution, PDCP reordering in current specification can be reused directly. PDCP reordering is performed on the PDCP PDUs received from two RLC entities, one for the source gNB and the other is for the target gNB. 
Observation 5: In DC-based solution, current PDCP reordering function can be reused. 
Conclusion
Observations: 
Observation 1: In DC-based solution, UE needs to create a MAC entity and establish RLC entity(s) for the target cell. 
Observation 2: In DC-based solution, SN assignment function relocation, security update and ROHC update are performed during MN/SN role change.
Observation 3: In DC-based solution, there is security confusion issue if security is updated wihtout PDCP re-establishment. 
Observation 4: In DC-based solution, there is ROHC confusion issue if ROHC is updated wihtout PDCP re-establishment.
Observation 5: In DC-based solution, current PDCP reordering function can be reused. 
Based on the observations, we propose:
Proposal 1: UE creates a MAC entity and establish RLC entity(s) when the target cell is added as SCG. 
Proposal 2: RAN2 consider how to relocate the SN assignment function and deliver the SN information  from the source cell to the target cell during role change without interruption. 
Proposal 3: Considering the following options to solve the security confusion during MN/SN role change:
· Flag in PDCP header
· New control PDCP PDU as end-marker
· Utilize two LCIDs for the RLC entity of the target cell
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