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Introduction
At RAN#71 meeting, a new study item on 5G new RAT [1] was approved, and one of the objective related to interworking is stated as follow:
(4) Study and identify  the technical features necessary to enable the new radio access to meet objective 1 and 2, also including:
· [bookmark: OLE_LINK8]Tight interworking between the new RAT and LTE 
· Interworking with non-3GPP systems
· Operation in licensed bands (paired and unpaired), and licensed assisted operations in unlicensed bands
[bookmark: OLE_LINK9]A key solution to realize tight interworking between NR and LTE is dual connectivity (DC). DC allows UE to receive data simultaneously from both MeNB and SeNB in order to boost the performance. Yet, in the case where both NR and LTE are deployed, on which RAT should a UE anchor still needs further discussion. 
In this contribution, we discuss two feasible modes of DC between NR and LTE, i.e. DC anchored on LTE and DC anchored on NR. 
Discussion
2.1 DC mode analysis
In order to fully harvest the gain by DC, an analysis on DC mode is given below. 
(1)	 DC anchored on LTE
· Urgent deployment
DC anchored on LTE can take advantage of most DC mechanism in LTE and will not affect EPC, and thus it is targeted at meeting the urgent deployment requirement from some operators. 
· Seamless mobility
Our assumption is that in the early stage of 5G deployment, NR is only take place in hotspot areas but not for wide area coverage. Therefore, in order to provide seamless mobility, LTE-anchored DC is a preferable solution.
· High Performance
It is consensus that NR will provide better performance than LTE, DC anchored on LTE can also improve UE throughput through connecting to NR in the early stage of 5G deployment. 
(2)  DC anchored on NR
· Better performance and robustness
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]We can foresee that, at the mature phase of NR, NR will become more robust than LTE on reliability and mobility. By anchoring on NR or at least anchoring control link/signalling on NR, higher performance can be achieved than LTE-anchored scheme.
· Higher UE throughput
In order to improve the UE throughput at the mature phase of NR, the existing LTE eNB can be leveraged as SCell especially in some hotspot areas. 
· Flexibility of configurable MeNB or SeNB role
In LTE, the DC capable eNB can be flexibly configured as MeNB or SeNB per UE. According the same rule, it is reasonable to support the similar flexibility of configuring anchor cell per UE in NR, which means the DC can also anchor on NR.
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]LTE shutting down gradually in future
Considering in the future, 5G will replace LTE to provide wide area coverage and LTE will gradually shut down. DC anchored on LTE is only used in the transitional stage and it is not feasible to anchor on LTE finally.  
· Future proof
[bookmark: _GoBack]It is believed that both DC anchored on LTE and NR need future study in NR design to avoid unnecessary additional enhancements in the future, just as the situation of LTE and UMTS DC enhancement happened in RAN3 now. 
Therefore, it is beneficial to study DC anchored on NR as well as the DC anchored on LTE in NR design
Proposal 1: It is proposed to study DC anchored on NR as well as DC anchored on LTE in NR design.
2.2 Backward compatible DC
In the long run, NR will finally replace LTE and LTE will gradually shut down, so it is not always profitable to significantly upgrade the existing LTE to support DC with NR. For both LTE-anchored and NR-anchored DC, it is beneficial to be compatible with the existing R12/13 eNB and reduce the impact on LTE network. 
To achieve this goal, the interface between the NR and LTE for supporting DC should be carefully considered. One simple thinking is that the NR can also support the existing X2 functionality of DC as in LTE. That means the NR should be backward compatible with R12/13 DC features as much as possible. Then an R12/13 eNB will treat the NR transmission node as SeNB or MeNB and thus naturally support LTE-anchored or NR-anchored DC without any upgrade. 
Proposal 2: Dual connectivity between LTE and NR should be supported without any upgrade towards the eNB which supports intra-LTE dual connectivity.
Conclusions
In this paper, we discuss two feasible ways of DC between NR and LTE and conclude with the following proposals:
Proposal 1: It is proposed to study DC anchored on NR as well as DC anchored on LTE in NR design.
Proposal 2: Dual connectivity between LTE and NR should be supported without any upgrade towards the eNB which supports intra-LTE dual connectivity.
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