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1 Introduction
In the last RAN2 meeting, RAN2 sent an LS (R2-1703971) to RAN1 and RAN4 to ask the feasibility of simultaneous transmission and reception from two cells in NR for two intra-frequency cells. This paper discusses the mechanism for DC based NR mobility enhancement for intra-frequency operation. 
2 Scenarios
The deployment scenario for intra-frequency operation as depicted in figure 1 is that both source cell and target neighbour cells are operated on the same carrier frequency. 
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Figure1: Example of DC based mobility with intra-frequency operation
In practice, the intra frequency handover may happen in many scenarios including Macro cell-Small cell, Small cell-Small cell, and Macro cell- Macro cell. In case of high frequency operation, the handover between the small cells may happen very frequently. As discussed in the NR SI, DC based operation may be used to reduce the handover interruption. 
3 Requirements for DC based intra-frequency mobility
The fundamental requirement of DC based operation is that UE should be able to perform simultaneous transmission and reception with two intra-frequency cells.
There may be diverse RF capabilities of UEs within the NR network, the UE with single RF chain or with dual RF chains. This discussion of the solution for DC based intra-frequency mobility needs to cover both cases, in order to maximize the usage of this type of mobility for NR. In addition, a unified solution for both cases may reduce the cost and complexity in the UE counting the solution implementation. However, the single RF chain based DC operation relies on the synchronization between the source node and the target node. The dual RF chain based DC operation does not has this synchronization requirement. 
Proposal 1: discuss the solution of DC based intra-frequency mobility for both single RF chain and dual RF chain.
In case of DC based operation, from UE perspective, dual protocol stack needs to be established in either 3C or 1A based approach, following the definition of LTE DC. During the handover period, the UE needs to maintain two separate legs with the network. In the nature of intra-frequency operation, the physical layer resources allocated to the UE for two legs needs to be coordinated between the source cell and the target cell to avoid the potential interference between two legs. 
Proposal 2: For DC based intra-frequency mobility the physical layer resources allocated to the UE for two legs needs to be coordinated between the source cell and the target cell to avoid the potential interference between two legs.
The abovementioned resources coordination can be conducted in either dynamic manner or semi-static manner. During the handover period, the frequent exchange between the source cell and target cell needs to be avoided in order not to cause additional handover delay, hence very dynamic resources coordination would be very difficult. 
The mechanism to avoid the interference issue, i.e. inter-cell radio resource coordination can be achieved from either the time domain or frequency domain. The frequency domain based coordination was developed already within LTE, where the Inter-Cell Interference Coordination was achieved according to the diverse resource allocation for the UEs in cell edge between serving cell and neighbour cells. The time domain based coordination was also specified already within LTE for enhanced Inter-Cell Interference Coordination at Rel-11, which is based on configuration of the almost blank subframes in the neighbours. According to the discussion in LTE, TDM based approach has the better potential to avoid the inference. TDM based operation may cause the neighbour cell’s throughput loss due to the configuration of the almost blank subframes in the neighbours. This issue was evaluated in LTE and the conclusion is that in case of HetNet the influence on the throughput loss is negligible. TDM based DC operation was also discussed in Rel-12 during the small cell enhancement (high layer aspects) study in the reference document [1][2]. 
Considering the time domain based approach (i.e. TDM) should be simpler in nature for a single frequency especially taking account of the single RF chain UE. RAN2 can mainly focus on the time domain based approach when discussing DC based intra-frequency mobility. 
Proposal 3: RAN2 can mainly focus on the time domain based approach when discussing DC based intra-frequency mobility.
Because of the intra-frequency operation, the serving cell and the neighbour cells should be synchronous to avoid the potential interference between two legs caused by unaligned system framing boundary.
In the case of beam forming environment, the interference between the beams in source cell and target cell needs to be considered for both downlink and uplink. As of normal beam management procedure, the UE is expected to report the selected beams for the downlink of the source cell, the target cell may use this information (e.g. the time index of the beam) as a reference to generate the dedicated beam to the UE for target leg in a way to avoid the interference between the serving beams of target cell and the serving beams of the source cell. 

Proposal 4: RAN2 needs to discuss the beam information based coordination between the source cell and the target cell to avoid the potential interference between two legs.
4 Conclusion
Proposal 1: discuss the solution of DC based intra-frequency mobility for both single RF chain and dual RF chain.
Proposal 2: For DC based intra-frequency mobility the physical layer resources allocated to the UE for two legs needs to be coordinated between the source cell and the target cell to avoid the potential interference between two legs.
Proposal 3: RAN2 can mainly focus on the time domain based approach when discussing DC based intra-frequency mobility.
Proposal 4: RAN2 needs to discuss the beam information based coordination between the source cell and the target cell to avoid the potential interference between two legs.
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