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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 RAN2#106 meeting, we only have some agreements on UL handling. 
Agreements
1	PDCP packet duplication does not need to be supported in combination with the HO interruption solution (but doesn't preclude that it might be possible to support it and it may be beneficial in some cases)

2	Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 
	
3	There is a point in time where the UL PUSCH switches from source to target.
In this contribution, we discuss the UP details for non-DC-based solutions. 
Discussion
The general process on UP architecture for non-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 non-DC based solution, UE needs to create a MAC entity and establish RLC entity(s) for the target cell when the connection with the source cell is maintained. 
Observation 1: In non-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) for the target cell upon reception of the HO command. 
In non-DC based solution, UE can transmit/receive PDCP PDUs to/from two protocol stack simultaneously. Since UP protocol for the target gNB has already been established, UP anchor can be changed directly from source gNB to target gNB. UE can notice that the UP anchor has changed when source cell is released.
The reason why non-DC based solution can perform PDCP relocation  without UP reset is that a UP protocol for the target eNB is prepared before PDCP relocation. So PDCP can relocated directly using the prepared UP protocol for data transmission with the target eNB. Meanwhile, the original UP protocol stack can be maintained for data transmission with the source eNB.  
Observation 2: At PDCP relocation, the non-DC based solution doesn’t need UP protocol reset.



Figure 1 Non-DC-based 
SN assignment
In RAN2#105 meeting, RAN2 made following agreements for SN assignment.
3	Agree the following common aspects for “non-split bearer” solution candidate:
a.	PDCP SN assignment (for DL) is done at source eNB. PDCP SDUs and the SN assigned to each SDU are then forwarded to target eNB. Details of how SN information is transferred is FFS.
The conclusion in LTE is also applicable for non-DC based solution. So the PDCP SN assignment for DL is performed at the source gNB. PDCP SDUs and the SN assigned to each SDU are forwarded to the target gNB. Then how to deliver the SN information needs to be considered.  
Observation 3: In non-DC-based solution, before PDCP relocation, PDCP SN assignment for DL is performed by the source eNB. 
Security handling 
In RAN2#105 meeting for LTE mobility enhancement, RAN2 agreed in case of two active protocol stacks, a separate security key is used for each of the protocol stacks. The same conclusion can be applied to NR for non-DC based solution.  
Observation 4: In non-DC based solution, two security keys are used separately at the source gNB and target gNB. 
Header (de)compression
In RAN2#105 meeting for LTE mobility enhancement, RAN2 agreed that ROHC and remaining PDCP functions (e.g. ciphering, PDCP PDU creation) are executed separately at each network.  The same conclusion can be applied to NR for non-DC based solution.  
Observation 5: In non-DC based solution, ROHC is executed separately at the source gNB and target gNB. 
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. For non-DC-based solution, the current PDCP reordering function can also be reused. 
Observation 6: For non-DC based solution, current PDCP reordering function can be reused. 
Proposal 2: Reuse current PDCP re-ordering for non-DC based solution. 
The remaining issue in non-DC-based solution is how to modelling those additional functions, e.g. separate ROHCs and separate security processes in the PDCP layer.  In LTE mobility enhancement, there was support to use a single PDCP protocol stack in either solution.
=>	Any solution that is specified will be modelled as a single PDCP entity on UE side.
In RAN2#106 meeting the solution of dual active protocol stacks (DAPS) was agreed for handover interruption reduction. The same solution can be used for non-DC based solution if it is chosen in NR. Therefore. the non-DC-based solution of DAPS can be modelled as a single PDCP entity at UE side, just as illustrated in Figure 1 and Figure 2. 


Figure 1 PDCP layer for DL in DAPS, function view



Figure 2 PDCP layer for UL, function view
Proposal 3: If non-DC based solution is agreed, the same solution as LTE i.e. DAPS is used and modelled as a single PDCP entity on UE side.
Conclusion
Observations: 
Observation 1: In non-DC based solution, UE needs to create a MAC entity and establish RLC entity(s) for the target cell. 
Observation 2: At PDCP relocation, the non-DC based solution doesn’t need UP protocol reset.
Observation 3: In non-DC-based solution, before PDCP relocation, PDCP SN assignment for DL is performed by the source eNB. 
Observation 4: In non-DC based solution, two security keys are used separately at the source gNB and target gNB. 
Observation 5: In non-DC based solution, ROHC is executed separately at the source gNB and target gNB. 
Observation 6: For non-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) for the target cell upon reception of the HO command. 
Proposal 2: Reuse current PDCP re-ordering for non-DC based solution. 
Proposal 3: If non-DC based solution is agreed, the same solution as LTE i.e. DAPS is used and modelled as a single PDCP entity on UE side.
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